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FACIAL ASYMMETRY AND BIFOCALS 


A patient was referred to us because he could not use his bifocals for reading. 
As we had not made the glasses, we called the doctor for the prescription and at 
the same time found out that this patient was perfectly comfortable while wearing 
reading glasses made from the same prescription. It was only when he tried to 
read thru the bifocal segments that he had trouble. 


The lenses were checked for power, axis and possible lens flaws and found to be 
correct and free from aberrations. The trouble was found to lie in the patient’s 
facial asymmetry. The pupillary center of each lens was dotted, using white ink 
and a marking stick. The dots disclosed that the left eye was four millimeters 
farther from the center of the nose than the right eye. Whoever made the glasses 
had decentered each segment in two millimeters with the result that the patient 
was looking through the center of one segment and through the outer edge of 
the other. Naturally he was unable to read comfortably. 


One new lens was made with the optical center and the segment properly placed 
and the patient has had no further trouble. 


Failure to recognize facial asymmetry and to decenter the bifocal segments prop- 
erly is the cause of a great deal of bifocal dissatisfaction. We believe that every 
bifocal patient should be carefully checked to determine if there is a facial asym- 
metry. The best technique is dotting the pupillary centers of the lenses as this 
method also shows up any difference in pupillary heights. 


“Uf it’s a lens problem, let's look at it together 


THE HOUSE OF VISION—MAKERS OF PRESCRIPTION GLASSES FOR THE 
MEDICAL PROFESSION—WILL BE HAPPY TO FILL YOUR PRESCRIPTIONS. 
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in the more severe inflammatory eye diseases 


prednisone 


benefits confirmed by mounting evidence! 


One report after another attests to the potent anti-inflammatory action of METICORTEN 
in severe inflammations of the anterior ocular segment, involvements of the posterior 
segment, and diffuse uveitis. Many cases failing to respond to older steroids have 
shown rapid improvement with METICORTEN.* 


toxic effects minimized 

Unlike therapy with older steroids, which must often be withdrawn short of full remis- 
sion because of certain side effects, METICORTEN in average dosage usually does not 
disturb electrolyte balance —can be used in more patients and for longer periods. After 
initial control is achieved with 20 to 40 mg. daily in divided doses many patients can 
be maintained on a dosage as low as 2.5 to 5 mg. daily. 


(1) Leopold, I. H.: New York J. Med. 56:2803, 1956. (2) King, J. H., Jr., and Weimer, J. R.: A.M.A. Arch. 
Ophth. 54:46, 1955. (3) Gordon, D. M.: Am. J. Ophth. 47:593, 1956. (4) King, J. H., Jr.; Passmore, J. W.; 
Skeehan, R. A., Jr., and Weimer, J. R.: Tr. Am. Acad. Ophth. 59:759, 1955. (5) O’Rourke, J. E; Iser, G., 
and Ryan, R. W.: A.M.A. Arch. Ophth. 55:323, 1956. (6) Mosquera, J. M.: Dia méd, 28:38, 1956. 


METICORTEN®—1, 2.5, and 5 mg. white tablets. 


“Meti’”*steroids mean minimal maintenance dosage. 


°T.M, 


ocular function often presel ved. 
‘i 


Instructions to Contributors 


Articles, book reviews, and other materials for publication should be addressed to the Chief 


Editor. Articles are accepted for publication on condition that they are contributed solely to this 
journal. 


An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a l-inch margin at 
each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; a 
subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 
connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 
has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should, be avoided. Large photomicrograph prints will be re- 
duced in scale unless portions to be cropped are indicated by the author. The author should 
submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 
are to be emphasized circled, as a guide to the photoengraver. 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reproduc- 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author’s name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 


must have descriptive legends, grouped on a separate sheet. Tables must have captions. IL- 
LUSTRATIONS SHOULD BE UNMOUNTED. 


References to the literature should be limited to those used by the author in preparation of 
the article. They should be typed on a special page at the end of the manuscript. The citation 
should include, in the order given, name of author, title of article (with subtitle), name of peri- 
odical, with volume, page, month—day of month if weekly or biweekly—and year. References 


to books must contain, in the order given, name of author, title of book, city of publication, 
name of publisher, and year of publication. 
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ORDINARY BIFOCAL 


DODD) 


PANOPTIK BIFOCAL 


Panoptik design eliminates the “zone of 
confusion”; image jump and blind area 
are cut to a negligible degree. 


Because “it’s so easy 
to get used to” 


Orthogon 
Panoptik’s color correction, result of Pa rn © pt § kK 


exclusive Nokrome glass combination, 
presents a long range of focus. 


THE “NATURAL VISION” BIFOCAL 


BAUSCH 6 LOMB 
Panoptik segment shape is scientifically ae. WT 


optimum for all near tasks—with mini- 
mum encroachment on distance vision. 


Because it’s so easy to get used to, Panop- 
tik, the Natural Vision bifocal, assures 
maximum patient satisfaction. 


= 
4 
ie 
~ 


This fall ond, 
ALL AMERICAN * 
ATHLETIC GLASSES 


Designed for rough treatment 


Your athlete patients will receive maximum 
comfort and protection during competition if they 
wear ALL AMERICAN* ATHLETIC GLASSES 

. . - practical and useable on all noses for 

almost every sport. 


Extra sturdy all-metal frame 
“Cushion Fit” shock absorbent 
rubber nose piece 


Ends and tempies 
covered to protect 
other players 


Expansible, adjustable 


“Glass-Gard’* headband Drop-ball tested safety 
precision lenses 


Prices on request. A complete sample may be 
ordered at nominal cost from your supplier or 
BENSON OPTICAL COMPANY. 


For your protection and ours, look for the trademark 
Ac on the lenses of every pair of 


ALL AMERICAN * ATHLETIC GLASSES 


*Copyright 


Since 1913 CHHOHL Executive Offices @ Minneapolis, Minn. 


OPTICAL COMPANY 


LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 
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SURGERY OF THE EYE: 
INJURIES 


By 
ALSTON CALLAHAN 
B.A., M.S., (Ophth.), M.D. 
Birmingham, Alabama 


“It is concerned with clearcut, useful 
descriptions of those technics of repair 
which have been found successful in re- 
cent years .. . In it one can find the sur- 
gical repair of most traumatic lesions dealt 
with in an intelligent manner, with ample 
illustrations to portray clearly the technic 
employed.”—Archives of Ophthalmology 


“The illustrations are all wonderfully done 
and suited to the text. They at once give 
authority to and epitomize the written 
matter . . . This is a most useful book 
and will be read with interest and profit 
by all ophthalmologists.” — American 
Journal of Ophthalmology 


“He has given a lucid description of the 
methods which he has found best suited 
for individual cases. The photography and 
colored sketches leave nothing to be de- 
sired. The author is to be congratulated 
for his keen powers of discrimination and 
his valuable contribution to the field of 
ophthalmology.” — Southern Medical 
Journal 


“To the busy ophthalmologists, the chap- 
ters dealing with adnexal injuries will 
have special appeal. Here, detailed, step- 
by-step procedures are given for the repair 
of canthal deformities and reconstructions 
of the eyebrows, lids, cilia, socket, and 
orbit.”—Hawaii Medical Journal 

240 pages (8% x 11) 367 illustrations 
Published 1950 (15 plates in full 


or) 
Sent on approval, $12.50 


SURGERY OF THE EYE: 


DISEASES 
By 
ALSTON CALLAHAN 


All surgical problems of the eye, lid and 
orbit resulting from diseases and congenital 
anomalies are considered. Operations upon 
the eye and adnexa required by the effect 
of trauma were presented in Dr. Callahan’s 
first book, Surgery of the Eye: Injuries. 
This companion volume rounds out the 
subject for complete coverage of eye sur- 
gery. 


The book begins with fundamentals such 
as anesthesia, and then proceeds to con- 
sider the lids, then the eyes in logical and, 
when necessary, in extensive detail. The 
book has been organized to make all 
information easily accessible. 


“This new book seems certain to join the 
few standard reference books on surgery 
of the eye . . . It may be recommended 
without hesitation to the ophthalmologist 
and his residents and to all surgeons whose 
work in surgery brings them near the eye 
and the eyelids.—Surgery 


“A scholarly, masterfully written text, Sur- 
gery of the Eye presents in vivid, precise 
style modern concepts of ophthalmic sur- 
gery. Many beautiful illustrations amplify 
the contents and present technics . . . This 
book is highly recommended because of its 
easy reading, its complete surgical descrip- 
tions, and its excellent style of composi- 
tion.”—United States Armed Forces Med- 
ical Journal 


452 pages (8% x 11) 589 illustrations 
Published 1956 (19 in color) 


Sent on approval, $25.00 


CHARLES C THOMAS ¢ PUBLISHER 


301-327 East Lawrence Avenue 
Springfield, Illinois 
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WINNING WAYS TO PLEASE 
YOUR PATIENTS .. 


Geneva, N. Y. 
Rochester, N. Y. 
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Here’s your guide to the expanded “Rongay” group 
of four frame fashions. . . 


The anodized aluminum overlays of the new Ronpierce 
and Ronpierce ‘“M” are perforated in a delicate leaf 
design, with modeled inserts of different anodized 
colors. Ronpierce parallels the color contrasts of Ron- 
gay; Ronpierce ““M,” the monochromatic theme of 


All four frames share the pleasing and popular F-760- 
M shape . . . with the additional fitting 
advantage of the keyhole bridge. 
All accept both Panel and 
Spinet anodized aluminum 
temples . . . and all are 
available in 42 to 48 

eye sizes, 18 to 22mm 

bridge sizes (24 DBL in 48). 


Here is a listing of the color combinations . . . have 


your supplier send you the frames themselves—they’re 
worth seeing, and showing. 


RONGAY AND RONPIERCE RONPIERCE 
Chassis Overlay Inserts 
Crystal Cranberry Red Silver Color 
Crystal Sienna Silver Color 
Crystal Ebony Silver Color 
Crystal Dusk Blue Navy Blue 
Ebony Golden Color Dusk Blue 
Crystal Golden Color Dusk Blue 

RONGAY AND RONPIERCE RONPIERCE “M"’ 
Chassis Overlay Inserts 
Mocha Sienna Golden Color 
Dusk Blue Dusk Blue Navy Blue 


F 
2 
Rongay “M.” 
RONPIERCE 
: 
& 
€ ADVERTISEMENTS IN # 
i 


UNIVERSITY OF MICHIGAN 
MEDICAL SCHOOL 


POSTGRADUATE 
CONFERENCE IN OPHTHALMOLOGY 


The annual conference in Ophthalmology will 
be held April 21, 22 and 23, 1958, at the Rack- 
ham Graduate School Building, Ann Arbor, 
Michigan. 


The conference will be presented by Dr. F. 
Bruce Fralick and Staff, of the Department of 
Ophthalmology, and the following named guest 
lecturers: 


Dr. Max Chamlin, New York City 

Dr. Paul A. Chandler, Boston 

Dr. S. Rodman Irvine, Los Angeles 
Dr. Henry P. Wagener, Rochester 

Dr. George N. Wise, New York 


Application and the fee of $50 may be addressed 
to the Department of Postgraduate Medicine, Uni- 
versity Hospital, Ann Arbor, Michigan. 


MUROCOLL 
EPINEPHRINE 
BITARTRATE 


DESCRIPTION—Epinephrine, as a_ bitar- 
trate, is available as a 1% solution, or a 
2% solution; these sterile collyria are 
prepared according to the formulary of 
the Massachusetts General Hospital and 
the Massachusetts Eye and Ear Infirmary. 

USES—As adjunctive therapy in uveitis, 
breaking posterior synechiae, and for 
reducing intraocular pressure in certain 
cases of chronic simple glaucoma. 

CONTRAINDICATIONS—Absolute acute 
and hemorrhagic glaucoma. 

AVAILABILITY—7.5 cc. 

MURO OPHTHALMOLOGIC FORMU- 
LARY available to physicians on request. 

MUROCOLL preparations are available 
through retail pharmacists. 

PLEASE SPECIFY—M UROC OL L— 
on prescriptions. 

Muro Pharmacal Laboratories, Inc. 
25 Huntington Avenue, Copley Square, 
BOSTON 16, MASSACHUSETTS 

COp.ey 7-6311 


Now in One Complete Book 


The considered opinions and rich experience 
of these renowned Ophthalmologists 


PAUL A. CHANDLER, M.D., Boston, Mass. 

FREDERICK C. CORDES, M.D., F.A.C.S., 
San Francisco, Calif. 

JOHN H. DUNNINGTON, M.D., F.A.C.S., New 
York, N. Y. 

S. RODMAN IRVINE, M.D., F.A.C.S., Beverly 
Hills, Calif. 

V. EVERETT KINSEY, Ph.D., Detroit, Mich. 

HARVEY E. THORPE, M.D., R.A.C.S., Pitts- 
burgh, Pa. 

DERRICK VAIL, M.D., F.A.C.S., Chicago, 


Illinois 


Symposium of DISEASES 
and SURGERY of the LENS 


Edited by GEORGE 
HAIK, M.D., F.A.C.S., 
Professor of Ophthal- 
mology and Head of 
the Department, Louisi- 
ana State University 
School of Medicine; 
Ophthalmic Surgeon, 
American College of 
Surgeons; Associate Ed- 
itor, ELIZABETH M. 
MeFETRIDGE, M.A.; 
Art Editor, DON AL- 
VARADO, Assi Prof. of Medical Illustration, 
Louisiana State University School of Medicine. 


260 Pages—9%” x 65¢”—233 illustrations $10.75 


Evolved from the proceedings of the Fifth 
Annual Session of the New Orleans Academ 
of Ophthalmology, SYMPOSIUM ON DI 
EASES AND SURGERY OF THE LENS is 
an accumulation of the most modern concepts 
and most efficient techniques of management 
of diseases and surgery of the lens. Well-writ- 
ten by noted Ophthalmologists who are both 
teachers and clinicians and instructively-il- 
lustrated, this valuable book brings together 
for the first time the changes one encounters 
in the vitreous in cataract surgery; it also 
presents for the first time wound healing and 
its complications in cataract surgery. Includ- 
ing a very stimulating chapter by the noted 
Ophthalmologist, Dr. Derrick Vail, on “The 
Techniques and Mechanics of the Cataract 
Operation,” this book is a working blueprint 
on diagnosis, classification of cataracts, sur- 
gery of congenital and complicated cataracts, 
normal healing, complications and vitreous 
chan after cataract extraction. Theory is 
translated into practice in a series of ROUND 
TABLE DISCUSSIONS during which these 
noted Ophthalmologists answer over 200 ques- 
tions on everyday problems that you are 
constantly confronted with. Truly, this sym- 
posium is a storehouse of up-to-date, present- 
day information on this important subject. 


Please mention this journal when ordering. 


The C. V. MOSBY Company 


3207 Washington Bivd., St. Lovis 3, Mo. 
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Irregular astigmatism, keratoconus, 

or aberrations of the corneal surface 
are conditions which will not allow 
patients to see things as they really are. 
The variations in curvature of the 
front surface of the cornea will refract 
light to different distances and in 
different directions. The spectacle lens 
will do very little to correct the 
irregular refraction of light by the 
cornea. Something is necessary to 
regularize the curvatures of the cornea. 
Proper fitting of a contact lens will 
take care of these conditions which 

are otherwise uncorrectable by 


THIS 


THE 
PROBLEM? 


cornea and maintain the irregular 
curvatures. With application of a 
contact lens, the front surface of the 
precorneal fluid conforms to the 
regular surface of the contact lens, 
thereby creating a spherical eye out 
of an originally distorted curvature. 


In this way, patients with conditions 
which are often thought to be 
hopeless, can once again resume their 
work in a normal world with 

normal vision. 


To the center 
of your contact 
lens problem 


any other means. 


Uncorrected, the anterior and 
posterior surfaces of the precorneal 
fluid will conform to the surface of the 
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the Plastic Contact Lens Compan 
59 EAST MADISON STREET e@ CHICAGO 3, ILLINOI 
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ABC 


VOLK CONOID 


DEGREE OF MIOSIS. 


AMERICAN BIFOCAL CO, ine. 


VOLEX CONOITD 
Aspherical Glass 


Ophthalmic LENSES* 


New Sight For 
Limited Vision Patients 


* 
The original aspheric glass lens recently developed by Dr. David 
Volk, as exhibited at the Section on Ophthalmology, A.M.A. 
June 1957. Awarded Certificate of Merit for excellence of exhibit 
and first prize in the section on Ophthalmology, by the Awards 
committees of the American Medical Association. 


SUPPLIED BY LEADING INDEPENDENT WHOLESALERS 
ABC DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY AMERICAN BIFOCAL CO., INC. 


SPECIFY ABC 
For the finest in Kryptoks and Straight-Top Bifocals and Trifocals 


AMERICAN BIFOCAL COMPANY INC. 


1440 ST. CLAIR AVENUE 
CLEVELAND, OHIO 
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isopto” Cafpine 2% 
30 
\ 
20 
Non-Methyiceliulose 
1 2% Pilacarpine 


30 


One 
Minutes Hour 


Two 


Hours 


Prolonged control 
in glaucoma therapy 


Three 
Hours 


CARPINE-1 


and 


rhinologic 
sterile 
ophthalmic 
specialities 


Alcon) 


ALCON LABORATORIES, Inc. 
FORT WORTH. TEXAS 


Alcon products are readily available to 
pharmacies from their Service Wholesale 
Orug Suppliers in the U.S. and Canada. 
Export Dept.: 120 S. LaSalle St., Chicago 


Demonstrating 
the 

advantages 

of a 
methylcellulose 
menstruum 


Laboratory research* demonstrates that 

ISOPTO® CARPINE effects a greater degree 

and significantly more prolonged duration of 

miosis than a non-Methyiceliulose solution. 
*Animal experimentation 


0.25% 

ISOPTO CARPINE 0.5% 
Sterile Ophthalmic Solution be 
PILOCARPINE HYDROCHLORIDE 3%, 
WITH METHYLCELLULOSE. 


ISOPTO ESERINE 
Sterile Ophthalmic Solution 
ESERINE SALICYLATE WITH 
0.5% METHYLCELLULOSE. 
sterile - well stabilized - minimal irritation 
uniform - pH and tonicity adjusted 


SUPPLIED: ISOPTO® CARPINE 
15ce Drop-Tainer® 


ISOPTO® ESERINE 
Drop-Tainer® 


ISOPTOY DESIGNATES ALCON STERILE OPHTHALMIC 
PREPARATIONS CONTAINING METHYLCELLULOSE 
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SLIT LAMP 


ON INSTRUMENT TABLE OR COM- 
POUND STAGE, the latter designed 
for electric tables or refracting units. 


Requires no adjustments. The slit 
lamp can be swung past the corneal 
microscope without interruption of 
observation. 


Can be set for five different magni- 
fications by simply turning a knob, 
without changing objectives, eyepieces, 
or the working distance. 


Maximum brilliance of the illumi- 
nating rays and sharpest possible 
definition of the microscope images. 


Supplementary equipment, such as 
Hruby lens, gonioscope, photo attach- 
ment, etc., are available. 


ACCESSORIES 


ATTACHMENT  GONIOS- 
COPY (left) consisting of: 4-mirror 
contact glass with handle, carrier 
and rotating device. Rota-table 
prism in mount. To keep lid apart 
during examination we offer one 
each small and large lid separator. 


PHOTO ATTACHMENT (right) 
with electronic flash equipment to 
automatically photograph anterior 
segment of eye at magnifications 
of lx or 2x. 


~ Write for literature 


CARL ZEISS, INC., 485 Fifth Avenue, New York 17, N.Y. 


Guaranteed Uninterrupted Repair Service 
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DESIGNED FOR YOUR MOST. 
EXACTING REQUIREMENTS 


ETHICON’ NEEDLE suTURES 


hand-finished Micro-Point® needles 
® unequaled sharpness by hand honing 
@ 40% greater strength 

increased stability in needle holder 


® reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. . 
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Why? 
nae 20/20 WITH TRIAL LENSES ... and 
20/40 WITH FINISHED GLASSES 


VERTEX 


DISTANCE USE THE 


LENSCOROMETER 


AUSTIN BELGARD PRODUCT 


When lens in the trial frame is twelve millimeters from the eyes, and the finished 


glasses are eight millimeters away, the effective power of a +12.00 will be only 
+ 11.37. 


To insure true translation of prescriptions, in corrections of 5 diopters or more (—) 


or (+), use the Lenscorometer. 


AUSTIN BELGARD, INC. 


109-111 NORTH WABASH AVENUE, CHICAGO, ILLINOIS 
1139 CENTRAL—WILMETTE, ILLINOIS 


CHICAGO OPHTHALMOLOGICAL SOCIETY ¢ 1958 CLINICAL CONFERENCE 
February 21 and 22, 1958 The Drake Hotel, Chicago, Ill. 


SPEAKERS 
Wendell L. Hughes, M.D Eugene R. Folk, M.D. -~ C. Kronfeld, M.D 
P. Robb McDonald, M.D. ‘ David Shoch, M.D. 
Orville E. Gordon, M.D. 
Phillips Thygeson, M.D. Derrick Vail, M.D. 


Lorenz E. Zimmerman, M.D. Witton Howard L. Wilder, M.D. 


SUBJECTS 
Symposium: Complications of Ophthalmic Surgery 
The Zonule of the Lens Management of Glaucoma and Cataract 
Glaucoma and Retinal Detachment Surgery Melanotic Tumors of the Iris 


Plastic Surgery Techniques Structure of the Vitreous 
Fee $45.00 (Includes Round Table Luncheons and Buffet Supper following Gifford Lecture) 


Registrar: Mrs. Edward J. Ryan 
1150 North Lorel Avenue 
Chicago 51, Illinois 


THE FOURTEENTH ANNUAL GIFFORD MEMORIAL LECTURE 
Dr. Phillips Thygeson, San Jose, California 
Friday, February 21, 1958, The Drake Hotel, 5:15 P.M. 


The Chicago Ophthalmological Society welcomes all physicians to attend the Lecture. 
A buffet supper which follows is open to physicians and their wives. 
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Supplied concentitations of Hydrocortisone and 
ide economical choice. 


2 vehicle provides 6 to 8 times longer gontect : 


In OPHT MEDICATION... 
In OPHTHALMIC MEDIC eee 
-POLYMYXIN 
Sterile Ophthalmic Suspension With Methylcellul 
A synergistic 
of Polymyxin 
Acetate 
95.8% 
Be 
@ rackaged IN ALLUINDS Original plastic SCC UKUPF-IAIINEK SS. 
SWRITE FOR CLINICAL DATA 
LABORATORIES, INC. FORT WORTH, TEXAS. 
tiv OM : 1400 Henderson 


“Prompt healing without infection 


resulted in all traumatic lesions treated”* 


“, . . Furacin is an effective antibacterial drug 
which may be safely prescribed for a variety of 
conditions involving the external eye and lids.” 


Am. 4. OPHTH. 3511343, 1952.) 


e rapid, effective antibacterial action against a 
wide variety of gram-negative and gram-positive 
organisms with unique lack of irritation 

@ does not inhibit phagocytosis or retard regenera- 
tion of the highly sensitive corneal epithelium 


e effective in the presence of pus and mucus 


@ indicated in external ophthalmic bacterial infec- 
tions including conjunctivitis, blepharitis, dac- 
ryocystitis, keratitis, hordeolum, lid abscesses and 
for the prevention of post-operative infections 


For infections of the nose and ear: 
FURACIN nasal-topically effective antibacte- 


rial for the treatment of rhinitis, nasopharyngitis and sinu- 
sitis: available in convenient plastic atomizer. Contains 
Furacin 0.2% with phenylephrinesHCl 0.25% in an aqueous 
isotonic solution of sodium salts and methylparaben. 


FURACIN SOlutiONn—prompt antibac- 
terial and deodorizing action in otitis. 


Furacin Ear SOLUTION contains Furacin (brand of nitro- 
furazone) 0.2% in hygroscopic, water-soluble, polyethylene 
glycol. Dropper bottle of 15 cc. 


FURACIN 


ophthalmic 


Furacin OPHTHALMIC LiQuiD (sterile) contains 
Furacin (brand of nitrofurazone) 0.02% dissolved 
in an i. ic aq luti Dropper bottle of 
15 cc. FURACIN OPHTHALMIC OINTMENT contains 
Furacin (brand of nitrofurazone) 1% in a petro- 
latum base. 3.5 Gm. tube. 


EATON LABORATORIES, Norwich, Je, NITROFURANS (lass of antimicrobials 


neither antibiotics nor sulfas 
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when the eyes have it 


There are five dosage forms of Neo-Synephrine 
hydrochloride especially formulated 
for vasoconstriction and mydriasis 
in ophthalmologic conditions. 


CONJUNCTIVITIS x 
solution. 

For rapid relief of congestion, 
itching, smarting and lacrimation. 


REFRACTION, OPHTHALMOSCOPY 
2.5% solution. 

For prompt and short acting 
mydriasis virtually free from 
cycloplegia. 


UVEITIS, POSTERIOR SYNECHIAE 
10% solution (plain or viscous) e 0 bad n e rl n e 
or 10% emulsion. 

For freeing recently formed pos- a Hy Deechitestiie 


terior synechiae as well as for 

prevention of synechiae forma- 

tion in uveitis (with atropine). Wide Application in 
GLAUCOMA contain and tests) 

10% or 0 P H T H A L M 0 LO GY 
10% emulsion, or 2.5% solution. 
For temporary reduction of in- 
tra-ocular tension and for the 
provocative test for angle block. 
SURGERY 


2.5% solution or 10% solution 


(plain or viscous). . 
For short acting powerful myd- LABORATORIES 
riatic effect, applied 30 to 60 


minutes preoperatively. NEW YORK 18, N.Y. 


Neo-Synephrine (brand of phenylephrine), trademark reg. U.S. Pat. Off. 
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SURGICAL INSTRUMENTS CO., INC. 
520 FIFTH AVENUE, NEW YORK 36, N. Y. 
Established 1875 


GRIFFITH-ROGERS TRIAL FRAME 


This trial frame is a simple but sturdy and easily adjustable frame that is designed for 
rapid routine examinations over a long period of time. It will stand hard usage. Inter- 
pupillary distance is adjustable by means of a rack and pinion and the bridge height is 
adjusted by the same knob. Bridge may be locked. Temples are of spring steel to sup- 
port the frames in position. Protractor is black with white letters and there are two 
front and one rear pairs of slots for the trial lenses. In stainless steel. Price $29.50 


IMPROVED SPECULUM 


FOR CATARACT SURGERY 
By CHARLES J. PREEFER, M.D., F.A.C.S. 


This instrument has been designed primarily to 
reduce speculum pressure on the globe. 


Shafts dre malleable, and can be shaped to fit 
the skull contour. This eliminates almost all 
downward pressure of blades. End of screw 
rests on temple, steadying the speculum, and 
further reduces weight on globe. The screw 
mechanism is outside field of operation, and 
permits steady, controlled manipulation from 
minimum to maximum operative field. Spread 
of blades is wider than on most other specula, 
with a maximum opening of 50 mm. on the 


Price: $16.00 
The speculum is available in three sizes: small, 
medium, and large. 


Sold Only Through Authorized Surgical Supply Dealers 


THE Jaw ton company 425 FOURTH AVENUE, NEW YORK 16, N. Y. 
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Here is the common-sense answer to the 
psychological problems of the early presbyope . . . 


THE YOUNGER BIFOCAL 


e. Every refractionist is faced from time to time with 
the early presbyope who views multifocal lenses 
as a sign of encroaching age. While not a 
physical problem, it is nevertheless an important 
psychological one, not at all limited to those 
who by virtue of profession (such as theatrical 
people), must not show their dependence 

upon presbyopic aids. 


After years of clinical research, laboratory 

experimentation and testing, a fool-proof form of 

invisible-segment lens has been perfected—the 
Younger Seamless Bifocal. 


The Younger Seamless Bifocal is a one-piece 
achromatic lens with the reading curve on the 
anterior surface. The usual dividing-line formed 
by the segment edge is obliterated by a precisely- 
calculated transition curve between the 

distance and reading curves. While this transition 
area, which varies in width with the reading 
power, has no therapeutic value, neither does it 
create a disturbing factor in the patient’s vision. 


Most important from the refracting standpoint is 

the fact that a clear, sizable, prescription- 

perfect reading area is provided, with a readily- 

neutralized, undistorted distance area... and 

there is no apparent sign of the usual dividing- 
line between the two powers! 


Younger Seamless Bifocals are available in Adds 
from +0.75D to +3.00D, in White, Tint #1 

and Green #3, through your optician or 

supply house. Technical information and a demon- 
stration lens will be sent you upon request 

direct to any authorized Younger supply house. 


O N G E MANUFACTURING 
py U COMPANY 


South Main Street, Los 15, 


*Mfg. Proc. Pat. Pending 
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LLERGAN Specialists in Ophthalmic Preparations 


CORPORATION Los Angeles 17, Calif. 
* Composition of Prednefrin: Prednisolone acetate, phenylephrine HC1, Methylcellulose in 0.12% concentrations. 
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Editorials 


THE NATIONAL COMMITTEE FOR RESEARCH IN OPHTHALMOLOGY 
AND BLINDNESS 


Organization of the National Committee for Research in Ophthalmology and 
Blindness was prompted by the four national ophthalmic organizations—the 
Section on Ophthalmology of the American Medical Association, the American 
Ophthalmological Society, the Association for Research in Ophthalmology, and 
the American Academy of Ophthalmology and Otolaryngology. The establish- 
ment of such a committee seemed desirable because of the increased funds 
available for research, the greater number of physicians and scientists devoting 
full time to research in this field, and the interest of certain lay organizations in 
transferring their major efforts to blinding disease. 

In addition, it was recognized that there was a dearth of qualified ophthalmic 
scientists, both in the clinical and in the fundamental fields, and that public interest 
in blinding disease did not parallel the extreme needs in the area. It was further 
recognized that much research was required in the field of sensory devices and 
educational methods to benefit those already blinded. It, therefore, appeared 
wise for representatives of organized ophthalmology to take the initiative in 
forming a group to stimulate research and to describe the accomplishments as 
well as the problems presented in the study of blinding diseases and blindness. 

The National Committee for Research in Ophthalmology and Blindness has 
been organized on an informal basis without a complicated administrative struc- 
ture. An unpaid Secretary-Treasurer is the only officer, and he is responsible for 
transmitting the activities of the committee to interested persons. It has never 
been the purpose of the committee to establish a new medical or educational 
agency or to organize a major central office. Clerical expenses have been met by 
money appropriated by the ophthalmic organizations which prompted formation 
of the committee. 

In keeping with its simple administrative structure, the National Committee 
for Research in Ophthalmology and Blindness does not propose to solicit funds 
or to interfere with the activities of any organization in the field of public 
relations, service, education, or research. The committee moreover recognizes 
clearly that these important functions must continue and must be much expanded 
and that any attempt on its part to channel funds from these functions into 
laboratory, clinical, or medical studies would be a disservice to ophthalmology, 
the public, the patients with blinding disease, and the blinded. 

Meetings of the National Committee for Research in Ophthalmology and 
Blindness have been held on June 4, 1957, at the Waldorf-Astoria Hotel in New 
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York, and Oct. 15, 1957, at the Palmer House in Chicago. The following 
organizations, each of which has an interest in this field, were represented : 
Alfred P. Sloan Foundation, Inc. 

American Association of Instructors of the Blind 
American Association of Workers for the Blind 

American Foundation for the Blind, Inc. 

American Legion 

Delta Gamma Fraternity Foundation 

Eye Bank for Sight Restoration, Inc. 

Heed Ophthalmic Foundation 

Lions International 

National Committee for Research in Neurological Diseases 
National Council to Combat Blindness, Inc. 

National Foundation for Eye Research 

National Industries for the Blind 

National Institute of Neurological Diseases and Blindness 
National Science Foundation 

National Society for Prevention of Blindness 
Ophthalmological Foundation 

Seeing Eye, Inc. 

American Academy of Ophthalmology and Otolaryngology 
Section on Ophthalmology, American Medical Association 
American Ophthalmological Society 

Asia-Pacific Academy of Ophthalmology 

Association for Research in Ophthalmology 


Other national groups with similar interests are welcome to join the committee, 
and failure to be represented at these meetings may only indicate that difficulty 
was encountered in contacting them. However, those organizations represented 
are in agreement with the general aims of the committee and are doing what 
is possible to cooperate with its purposes. 


Because the committee is a loose federation of workers interested in many 
different aspects of and a variety of methods in approach to the problems of 
ophthalmic research and blindness, it is believed that it should function as a 
forum where these groups can express their views. While each group participates 
in the work of the committee, none can be described as being a member of the 
committee or as having the committee represent it in any effort. 


It is hoped that the National Committee for Research in Ophthalmology and 
Blindness can serve to integrate the present efforts in promoting research into 
blinding diseases and blindness. The committee is prepared to provide consulta- 
tion concerning research to any individual or group requesting such advice. It is 
felt that those already working in this area have competent medical and lay 
direction and that it would be presumptuous for this committee to suggest 
changes in their current activities. However, newcomers to the field may wish to 
learn in what areas research is being done, what subjects are worthy of attention, 
and how they can best localize their resources to be most effective. 

The following committee projects are now under way: 


1. Preparation of a list of the sources of funds and assistance available for 
research in ophthalmology and blindness, with wide distribution of this list. It 
is anticipated that this will be completed by Dec. 31, 1957 and will be published 
in the American Journal of Ophthalmology and the A.M.A. ARCHIVES oF 
OPHTHALMOLOGY and that there will be wide distribution of reprints. 
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2. Provision of a central directory service and listing of research projects 
already existing in the field to indicate what studies are already under way and 
perhaps to prevent duplication. 


3. The encouragement of the establishment of training centers for ophthalmic 
scientists and ophthalmic research laboratory technicians. 


4. Active encouragement of research in the field of ophthalmology and blind- 
ing diseases by the departments of medicine, pediatrics, obstetrics and gynecology, 
psychology, and the like in various medical centers. 

5. Advisory assistance to those interested in ophthalmic research, particularly 
stimulation of research in areas where study is needed, with assistance in seeking 
financial aid and technical personnel. 

Frank W. NEweELL, M.D., Secretary-Treasurer 
The National Committee for Research in 
Ophthalmology and Blindness 
Committee office: 406-C South Blvd., 
Evanston, II. 


Introduction 


Dove (1841)* showed that stereoscopic 
depth could be perceived when drawings 
viewed in a stereoscope were illuminated by 
a flash of very short duration from an elec- 
tric spark. The results of this experiment, 
and of the many others based on it subse- 
quently, have been cited as evidence that 
neither convergence movements of the eyes 
nor proprioceptive influences from the ex- 
ternal muscles of the eyes are necessary for 
a stereoscopic perception of depth. Her- 
ing’s® falling-bead test, in which the bead 
would be in view between 1/20 and 1/50 
second, and other studies such as those of 
Smith,’ provided similar evidence. 

Karpinska* sought to show that these 
experiments succeeded, however, only when 
the observer knew beforehand for what he 
was looking. Skubich® extended Karpin- 
ska’s introspective experiments to include 
real objects and found that the depth dis- 
tance between two objects such as beads 
could be recognized distinctly with short 
exposures without a distinct perception of 
the object configurations themselves. He 
concluded that binocular discrimination of 
the distances between separate objects in 
space might differ from the perception of 
corporeal configurations, especially those 
which might be encountered in the drawings 
used in a stereoscope. Furthermore, he 
concluded that any increase or reduction 
of exposure time had little influence on the 
specific form of interpretation of depth by 
individual subjects. 

Received for publication April 11, 1957. 

Mayo Clinic and Mayo Foundation; Section of 
Biophysics and Biophysical Research (Dr. Ogle). 
The Mayo Foundation, Rochester, Minn., is a 
part of the Graduate School of the University of 
Minnesota. 

* Cited in Reference 1. 


Stereoscopic Vision and the Duration of the Stimulus 


KENNETH N. OGLE, Ph.D., and MARIANNE P. WEIL, M.A., Rochester, Minn. 


Langlands ® seems to have been the first 
to determine quantitatively the influence of 
the duration of the stimulus on stereoscopic 
acuity. He used a modification of the three- 
rod test for stereopsis, the rods being seen 
silhouetted against a background that could 
be momentarily illuminated. Although the 
results of his early work are difficult to 
summarize, they showed little consistent 
variation in stereoscopic thresholds with 
duration of stimulus. His later experi- 
ments * showed, though, that for exposures 
longer than 3 to 4 seconds there was a con- 
stant low threshold of stereoscopic depth, 
for exposures from 3 seconds to 1/10 sec- 
ond there was a rapid increase in stereo- 
scopic threshold, but for exposures shorter 
than 1/10 second the threshold again leveled 
off to a constant value. Curves illustrating 
these results are frequently reproduced in 
the literature. Later experiments by Geble- 
wicz and Shen,’ who used a stereoscope in 
total darkness and exposures from 4 to 20 
milliseconds, showed that exposure times 
had little or no apparent influence on depth 
perception, 

Using Monjé’s principle of the “stereo- 
eidometer,”” Hertel and Monjé ® investigated 
the influence of exposure time on stereo- 
scopic thresholds in the range 40 to 500 
milliseconds. They found a regular increase 
in threshold with reduction of exposure 
time. The Monjé test,!° again, consists of 
the usual three-rod apparatus, but the three 
rods are mounted in a large ring that can be 
turned about an axis in the sagittal line of 
the observer. In the test the central rod is 
displaced a certain amount from the plane 
of the two lateral rods, and then the whole 
apparatus is slowly turned from the posi- 
tion where the rods are horizontal to some 
angle at which the subject first perceives 
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STEREOSCOPIC VISION 


the displacement of the central rod. The 
stereoscopic threshold is then recorded in 
terms of the angle through which the direc- 
tion of these three rods has been turned. 
A difference in results was found, depend- 
ing on whether the stereoscopic threshold 
was measured for given exposure times or 
whether the time threshold was measured 
for given disparities. For a given angle and 
a given displacement of the central rod 
from the two lateral rods, Hertel and Monjé 
defined a “principal effective time” (Haupt- 
nutzzeit) as the shortest time of presenta- 
tion which still permits the subject to 
perceive a given difference in depth. How- 
ever, the Monjé device introduces an unnec- 
essary complication into the determination 
of stereoacuity. This acuity must rest on 
transverse (horizontal) disparities between 
the images in the two eyes. With this ap- 
paratus the vertical extent or the vertical 
component of the inclined rods on which 
these disparities depend will vary with the 
inclination of the rods. Also, the particular 
retinal areas involved will vary with the 
angle at which the rods are placed. From 
the point of view of studying stereoscopic 
acuity with duration of exposure, the pro- 
cedure of Hertel and Monjé is faulty ‘also, 
because no specific fixation point was used 
and the light-adaptation level of the eyes 
was indeterminate at the moment of ob- 
servation. 

Wagner ' used a fixed rod and an ad- 
justable rod in the median plane, one above 
the other. He modified the definition of 
“principal effective time” to mean the mini- 
mal time required for the subject to obtain 
the same stereoscopic depth impression that 
he obtained with unlimited exposure. This 
effective time is longer than that found by 
Hertel and Monjé, being of the order of 
%4o second. For an increase of the depth 
displacement between the upper and lower 
rods, the “principal effective time” mark- 
edly decreased. Vilmar’* employed the 
same type of test to determine “principal 
effective times” for the retinal periphery. 
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A study of this literature fails to give us 
a definitive relationship between exposure 
time and stereoscopic acuity. Light adapta- 
tion, luminance of test object against the 
background, the fixation point of the eyes, 
and the retinal portions used during the 
test are not adequately controlled. Since 
the relationship is an important one in our 
understanding of the physiologic processes 
underlying stereoscopic depth perception, the 
experimental work described in this paper 
was undertaken. 

In these experiments the following fea- 
tures are emphasized: 

1. The eyes were light-adapted to a con- 
stant photopic luminance by light from a 
uniform background and surround. 

2. Only the test object for determining 
stereoscopic depth was subject to varied ex- 
posures, 

3. The eyes fixated a vertical plumb line 
seen silhouetted against the bright back- 
ground. Differences in apparent luminosi- 
ties of the test line and of the fixation line 
could not enter as a factor in the judgment 
of depth. This fixation plumb line could, 
however, also be illuminated, if desired, to 
be brighter than the background and com- 
parable to the luminance of the test line. 

4. The stimulus to accommodation and to 
convergence was held constant by a fixation 
point at 50 cm. from the eyes. 

5. The luminance of the test object as 
seen against the background could be varied 
to change the contrast. 

6. The test line maintained the same lumi- 
nance, the same size, and the same sharp- 
ness of focus for all disparities and all 
stereoscopic depths. No empirical factors 
could be operative. 

7. The test line was maintained at % arc 
degree to the right of the fixation line, 
so that the same retinal regions would be 
used throughout the tests. 

8. A second plumb line, % are degree 
to the left of the fixation line, was used as 
a reference line. This line could be placed 
nearer or farther than the fixation line, and 
then the test line would be judged “nearer” 
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or “farther” with respect to this reference 
line. Thus the influence of exposure times 
on disparate images judged in depth could 
be obtained. 

9. The vertical extent of the fixation, 
reference, and test lines remained constant. 

10. The speeds of the photographic shutter 
used to regulate the exposure times were 
carefully determined and checked. Speeds 
from 1 second to 1/133 second (7.5 milli- 
seconds) were used. An electronic flash 
tube substituted for lantern and_ shutter 
permitted exposures of 1/5000 second. 

11. Measurements of stereoscopic thresh- 
olds were given directly in terms of angular 
disparity—the true measure of the stimulus 
to stereopsis. 

12. The psychophysical method of con- 
stant stimuli was used to determine the 
stereoscopic thresholds. 


Instrumentation 


The basic instrument used for this series 
of experiments has already been described 
elsewhere !*- (Fig. 1). The subject’s head 
is held in constant position by a suitable 
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chin cup 7 and head rest. His eyes fixate 
a plumb line at a 50 cm. distance, in sym- 
metrical convergence. He sees by reflection 
from the 50% reflecting-50% transmitting 
mirrors (M-M) a vertical polished steel 
needle, the test object, located also 50 cm. 
from the eyes. The needle is adjusted to be 
seen % are degree to the right of the fixa- 
tion plumb line. The two mirrors are so 
arranged that they can be turned about 
vertical axes in directions opposite to each 
other when activated by suitable levers and 
a screw device. When these mirrors are 
turned through a small angle, the images 
of the test needle as seen by the two eyes 
become disparate relative to the images 
of the fixation line and the binocularly per- 
ceived image of the needle is seen to move 
in depth. By means of the dial indicator, 
the amount of rotation of the mirrors and 
therefore the angular disparity between the 
images of the test object for the two eyes 
can be read directly. The advantage of this 


+ Previous studies showed that, with a head sup- 
port with four button rests adjusted to the head, 
no difference in the results was obtained whether 
a wax bite or the chin cup was used. 
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Fig. 1. — Schematic 
drawing of the apparatus 
used to determine stereo- 
scopic thresholds with 
duraticn of the stimulus. 
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Fig. 2.—Illustration of 
oscilloscope trace from 
which the speed of the 
photographic shutter 
could be determined. 


Jatensity 


20 msec. 


haploscopic arrangement is that the same 
test object is used for both eyes, and, as 
the disparity between the images is changed, 
the images do not change brightness, angular 
size, or their optical distance. Thus there is 
no change in the stimulus to accommoda- 
tion. Other empirical perceptive factors re- 
lated to the test object itself are thus 
avoided. 

The test needle (line) is illuminated by 
light from a projection lantern, reflected 
from a mirror, and then focused by a cyl- 
indrical biconvex lens. All stray light from 
this arrangement is screened from the room. 
Neutral tint filters can be inserted in the 
beam of light to reduce the illumination of 
the needle. 

A self-setting photographic shutter, which 
is activated by a long cable release and op- 
erated by the subject, is placed over the 
lens of the projector. 

Considerable difficulty was experienced 
in obtaining photographic shutters whose 
performance could be relied on, especially 
for speeds shorter than ‘4%, second. The 
shutter speeds were measured by photo- 
graphing the trace on an_ oscilloscope 
caused by the response to light passing 
through the shutter falling on a _ photo- 
electric cell. The trace was pulsed at 
various frequencies, to provide the scale for 
calculating the speeds. Figure 2 shows a 
typical trace for one shutter speed. The 
sharp rise and fall of the total light passing 
through the shutter compared to the total 
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time the shutter is open are most satisfac- 
tory. The shutter speeds were also checked 
photographically by measuring the trace of 
a light image on a rotating film. Shutters 
were found with which the following speeds 
could be consistently obtained: 1, 1/2, 1/5, 
1/17, 1/25, 1/46, 1/86, and 1/133 second. 

The fixation, reference, and test lines 
were seen by the subject against a distant 
white smooth screen, uniformly illuminated 
by five 40 watt fluorescent (de luxe warm) 
lamps. Measurements with a McBeth il- 
luminometer made through the mirrors at 
the eye position showed the luminance to 
be 32 millilamberts. Two 7 watt fluorescent 
lamps, mounted in tubular housings, illumi- 
nated the large screen with aperture just 
beyond the mirrors, so that its luminance 
would be the same as that of the back- 
ground, seen through the aperture. Thus, 
the light-adaptation level for the eyes of the 
subject was uniformly maintained at a nor- 
mal scotopic level of illumination. The back- 
ground for the test needle was a black mat 
screen located at some distance from the 
instrument. 

The equivalent luminance of the test 
needle was determined with the open shutter 
set on “time,” and then neutral tint filters 
of increasing density were inserted before 
the lantern, until the subject first reported 
that he could barely see the needle against 
the white background. A combination of a 
1% filter and a 25% filter gave this mini- 
mal luminance for perceptibility. The 
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equivalent effective luminance of the test 
needle was calculated then to be about 160 
millilamberts. The use of a test object whose 
brightness was greater than that of the 
background was necessary in the experi- 
ments in which the duration of exposure of 
the stimulus was studied, while the adapta- 
tion level of the eyes was not altered. The 
use of the bright test line and the dark 
(silhouetted) reference and fixation lines 
was considered an advantage for the com- 
parison of depth, since relative brightnesses 
could not be used as a depth motive. The 
fixation and reference lines could, however, 
be illuminated when desired to the same 
brightness as the test line by a second pro- 
jector. Critical tests showed that changing 
the fixation and reference lines from dark 
to light had essentially no influence on stere- 
oscopic acuity. 

For the exposure time of 1/5000 second a 
Sylvania electronic flash lamp was substi- 
tuted for the projection lantern. 

The dial indicator was calibrated (1) by 
measuring directly the displacement of the 
reflected image of the needle for given 
changes in dial setting observed through a 
telescope against a distant scale and (2) by 
having the subject himself adjust the screw 
until the stereoscopic image of the test 
needle coincided with a reference needle 
placed at various accurately measured dis- 
tances nearer and farther than the fixation 
line. The equivalent angular disparities be- 
tween the two eyes were then computed by 
means of the usual formulas. 

The apertures in the three screens used 
restricted the length (height) of the fixa- 
tion, reference, and test lines as seen by the 
subject to 3 cm. at the 50 cm. distance, that 
is, to an angular vertical length of about 
3% are degrees. 


Procedure 


To determine the stereoscopic thresholds 
a psychophysical stimulus-response curve 
was obtained with use of the method of con- 
stant stimuli and of the forced-choice, two- 
category type. To elaborate, suppose the 
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reference line is adjusted so that it appears 
to be the same distance from the subject as 
is the fixation line. With the shutter set 
for a given duration of exposure, an opera- 
tor selects a disparity for the images of the 
test line, using the screw to adjust the dial 
indicator to a certain reading. At a “ready” 
signal the subject trips the shutter, while he 
fixates intently the center of the fixation 
line. He then reports whether he had seen 
the test line “nearer” or “farther” than the 
reference line. By trial and error the op- 
erator finds a range of disparities such 
that the end-points consistently give a rea- 
sonably high percentage of “far” and of 
“near” responses. This range is then di- 
vided into four equal steps. The operator 
proceeds to adjust the disparity at these 
five positions in random order, until 20 
presentations for each of the five disparities, 
100 observations in all, have been given to 
the subject. A short rest period is usually 
given at the end of the first 50 exposures. 
The interval between successive exposures 
is always longer than five seconds, since 
shorter intervals might influence successive 
responses.'*!7 To each presentation the sub- 
ject must respond “nearer” or “farther,” 
and he is forced to guess if he is uncertain. 
The number of “far” and “near” responses 
for each step is then tallied. From these 
the percentage of “near” responses for 
each step is calculated. 

When these percentages of “near” re- 
sponses are plotted against the dial disparity 
setting, a typical psychometric sigmoid curve 
is obtained (for example, Fig. 34). When 
these responses are plotted on probability 
graph paper, the data can be described by 
a straight line (Fig. 3B). From this line, 
either by inspection or, better, by calcula- 
tion,t the dial disparity setting correspond- 
ing to the 50% level is obtained. This level 
corresponds to the most probable dial setting 
for which the test line appears the same 

¢ Routinely, calculations were made for all sets 


of data with use of the method outlined by Berk- 
son.” 
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distance from the subject as does the refer- 
ence line. More important for this study, 
however, is the determination of the slope 
of the line that best describes the data. The 
steeper this line the higher the stereoscopic 
acuity and, conversely, the lower the thresh- 
old of stereoscopic depth perception. Now, 
for that dial disparity setting which cor- 
responds to the 50% level the response is 
50% “near” and 50% “far,” and this is the 
point where all response might be said to be 
pure guess. The difference in disparity be- 
tween this point and one corresponding to 
the 50% level of response to a “near” 
stimulus would correspond to the 50% 
threshold or, better, “limen.’’ Since the data 
obtained are fitted to the normal probability 
cumulative curve, and since this curve is 
uniquely described by the parameter a, 
which is the standard deviation of the dis- 
tribution, o, in seconds of arc, is used as 
the measure of the threshold, or limen, in 
this paper. On the graph the separation of 
the disparity points corresponding to the 
84% and the 16% levels is 2e and, as such, 
is the range within which the stimulus is 
reported “near” about 68% of the time. 
Three subjects were used in the tests, 
one highly experienced in depth discrimina- 
tion, one with considerable experience, and 
one with no previous experience. The latter 
two were nonpresbyopic and essentially em- 
metropic. The first subject used a +1.50 
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Fig. 3.—Illustration of typical psychometric curves obtained. 


sphere before each eye to compensate some 
presbyopia. 


Results 

All subjects reported that with short ex- 
posure times of the test line the depth im- 
pression seemed to follow instantaneously. 
There seemed no delay between the moment 
of exposure and the following depth re- 
sponse, such as might be expected if a cen- 
tral or cortical elaboration of the stimulus 
was required before the experience of stere- 
oscopic depth emerged. This is contrary to 
such reports as that of Pauli,’* who found 
that, when drawings in a stereoscope were 
used, a reaction time of nearly one and 
one-half seconds was required before the 
complete emergence of depth was experi- 
enced. Our subjects, with the longer ex- 
posures of one-fifth second to one second, 
even found it difficult at first to wait for 
the end of the exposure time before want- 
ing to make a decision. With short ex- 
posures the decision had to be made 
immediately following the exposure, for the 
perception of depth would fade quickly. 
Strict attention to the fixation point and the 
maintenance of a “set” to experience depth 
with these short exposures were necessary. 
Any wandering of attention to other fea- 
tures of the test, such as brightness, lateral 
position, and so forth, seemed to interfere 
with the response to depth. It is true, how- 
ever, that, in surroundings in which there 
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are many objects that provide empirical 
clues to spatial localization, especially if in 
conflict with the localization derived from 
stereoscopic vision, and even with stereo- 
grams in which the disparities may be 
abnormally large, the stereoscopic perception 
of the whole field of view may not emerge 
at once.'® There are great individual differ- 
ences in this regard ; sometimes even as long 
a time interval as 15 seconds may be re- 
quired. 

Both the influence of fatigue and the 
evidence of improvement due to learning 
during the test have been emphasized by 
other writers. In the present experiment 
many correlations between the first and 
second 50 exposures of a number of sets 
of data showed little effect of fatigue, but 
there was some evidence of learning in that 
a smaller o might be found with the second 
half. Frequently it was found, moreover, 
that data taken in the latter part of the 
afternoon, when the subject was less alert, 
gave a higher threshold (o) than when the 
same test was given in the morning. 

One would expect some natural variation 
in the thresholds to occur at different times 
even when the same test was used. To gain 
some idea of this variation the same test 
was repeated five different times by one 
subject (exposure of 14, second, luminance 
of test line 40 millilamberts, and reference 
line 3.5 mm. nearer than the fixation point). 
The mean disparity for the five sets of data 
gave a threshold, or limen, of stereoscopic 
depth (o) of 29.6 seconds of arc, with a 
standard deviation about this value of 4 
seconds of arc; this was a range of between 
25.9 and 34.3 seconds of arc. 

A. Comparison of Thresholds by Two 
Methods—l\It had been suggested that 
thresholds might better be obtained by a 
cne-category, constant-stimulus method. In 
this method two experiments are necessary, 
one pertaining only to “nearer’’ responses 
and one pertaining only to “farther” re- 
sponses. The steps of disparity are so 
chosen in the first that, following the ex- 
posure, the subject reports whether he saw 
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the test line “nearer” than the fixation point 
or “not nearer”—a simple “yes, it looked 
nearer,” or “no, it did not look nearer.” 
For the second experiment the steps of 
disparity are chosen so that the subject re- 
ports whether he saw the test line “farther” 
than the fixation point or “not farther.” 

For these experiments, the reference line 
was set 3.5 mm. nearer than the fixation 
line, so that the images of the reference 
line and of the test line were seen in 
crossed disparity. A 25% filter was used 
in front of the lantern, and so the luminance 
of the test needle was about 40 millilamberts. 
A constant exposure duration of 14; second 
was used. 

First, the two-category “near” or “far’’ 
method, as described previously, was used 
to establish the 50-50 neutral point. Curve 
A in Figure 4 shows the computed curve 
based on the average of three sets of data. 
The dial indicator reading (arbitrary zero) 
corresponding to the most probable value for 
which the test needle appeared the same 
distance as the reference line was 82 (sec- 
onds of arc). We could normally assume 
that, when the dial indicator was set at 
this reading, the response of “near” or “far” 
resulted from pure guess. 

For the “near” or “not near” experiment, 
the beginning step of the range in crossed 
disparity would be close to this 82 dial 
setting, and the five steps in the constant- 
stimulus presentation would be above this 
point. Curve B of Figure 4 shows the 
average results of two sets of data. Simi- 
larly, for the “far” and “not far” data the 
five steps in the test would be for dis- 
parities below the 82 dial setting. Curve C 
(Fig. 4) shows the average results of two 
sets of data. 

These three sets of data are of special 
interest. They show, in the first place, that 
the 50% threshold of responses, PR for 
“near” and PQ for “far,” corresponds to 
the 75% level R’ and Q’ on the “near” or 
“far” curves, respectively. This shows that 
the “near” or “far” two-category, forced- 
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choice method yields the same measure of 
threshold as does the one-category method. 

More important, however, is the follow- 
ing: If point P on the “near” or “far” 
curve indicates the disparity to which the 
subject reports “near” or “far” on the 
basis of pure guess, he is not perceiving 
stereoscopic depth at this disparity and one 
would expect the lower “tails” of Curves B 
and C to be nearly zero percentage at this 
82 dial setting. However, both of these 
curves show nearly 20% response “near” 
or “far” at this disparity and occasional 
responses even for disparities differing from 
this by 30 seconds of arc. This result sug- 
gests that the subjective criterion of a given 
depth response itself fluctuates statistically 
about a mean disparity and that the 50% 
level is not the disparity corresponding to 
pure guess, 

The corresponding curves of the other 
two observers were less symmetrical in that 
the 50-50 point of the “near” or “far” 
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Fig. 4.—Data used to illustrate the relationships between three psychometric methods of 


(A) curve did not coincide precisely with 
the intersection of the other two curves. 
These differences, however, do not change 
essentially the argument given here. 

These results cannot be explained on the 
basis of the small unsynchronized physio- 
logic nystagmoid movements of the two 
eyes, since the disparity between the test 
object and the fixation point would be inde- 
pendent of the positions of the eyes. The 
result cannot be explained by errors in the 
setting of the disparity on the dial indicator, 
since this setting can be made swith a maxi- 
mal error of about 4 seconds of are dis- 
parity. 

B. Stereoscopic Thresholds for Different 
Luminance Contrasts, with Constant Short 
Exposure Time.—It would be natural to 
think that in any threshold experiment the 
effect of a decrease in duration of a stimulus 
could be compensated for by an increase in 
the intensity of the stimulus. Similarly for 
these experiments, the relationships between 
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the duration of stimulus exposure, the lumi- 
nance of the test object relative to that of 
the background, and the stereoscopic acuity 
must first be determined. Mueller and 
Lloyd *° have shown that stereoscopic acuity 
increases with an increase of luminance of 
the background field in the same manner as 
visual acuity increases, a relationship that 
would be expected if ultimately stereoscopic 
acuity must depend on visual acuity. Re- 
ports to the contrary found in the literature, 
for example, by Rady and Ishak,?! usu- 
ally fail to discriminate between the adapt- 
ing luminance and the luminance of the test 
details alone. 

In the present experiments the level of 
the adapting luminance was kept constant 
at 32 millilamberts, while the effective lumi- 
nance of the test needle was varied by 
means of filters in front of the lantern, thus 
reducing the contrast. Table 1 presents the 
data for the stereoscopic thresholds obtained 
under these conditions for a 145-second 
duration of stimulus exposure. Inspection 
of this Table shows that for all three sub- 
jects the stereoscopic threshold was essen- 
tially unchanged over a fivefold change of 
luminance of test line. At the contrast level 
of 1.03, stereoscopic depth could not be 
seen, 

Similarly, Table 2 shows the stereoscopic 
thresholds when an electronic flash tube 
was substituted for the lantern and the ex- 
posure time was 1/5000 second. These 
results show, then, that a two-hundred-fifty- 
fold change in luminance of the test object 


TABLE 1.—Influence of Contrast of Test Detail to 
Background on Stereoscopic Thresholds * 
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TaBLe 2—Influence of Contrast of Test Detail 


on Stereoscopic Thresholds * 


Equivalent 
Luminance Stereoscopic Thresholds, 
Filter, cf Test Seconds of Arc 
Needle, Mil- Contrast 
Trans- Jamberts Subj.1 Subj.2 Subj.3 
mission 
None 160 5 21.6 25.0 27.7 
50 96 3 24.4 24.2 30.8 
25.3 
25 64 2 24.7 36.6 
28.9 20.1 21.9 
10 45 14 24.2 
26.4 22.3 24.0 
5 36 11 32.7 34.2 24.7 
1 33 1,03 wt 


* Exposure time, 1/25 second. 
12 


Stereoscopic Thresholds, 
Seconds of Arc 


Filter, % Relative Luminance 
Trans- 


of Test Line 
mission Subj. 1 Subj. 2 
25 250 29.5 34.6 
10 100 33.3 35.6 
5 50 43.1 ‘ 
40.1 
1 10 40.3 27.5 
0.1 1 35.4 32.3 


*Exposure time, 1/5000 second. 


is not a parameter in stereoscopic acuity as 
long as the luminance of the light-adapting 
field remains constant. 

One must conclude, as did Geblewicz 
and Shen,*® that the peripheral sense organs 
require a certain amount of energy to ini- 
tiate an impulse which will be transferred 
to perceptual centers. But the central proc- 
esses required for elaboration of the stimu- 
lus, once started, follow their courses 
without the need for any supplementary 
energy from the stimuli. 

C. Effect on Stereoscopic Threshold with 
Change in Duration of Exposure of Test 
Object.—The data of the preceding section 
have shown that when the duration of ex- 
posure of the test object is short the thresh- 
old of stereoscopic depth is relatively 
unaffected by change in contrast of the 
test object, as lorg as the retinal luminance- 
adaptation level remains constant. Thus, 
in studying the influence of exposure time 
alone on the threshold of stereoscopic vision, 
we need not consider as a variable the fact 
that the shorter the exposure time the less 
light there is reaching the retina. 

Data were obtained with the procedure 
outlined above and in which the only vari- 
able was exposure time. Data were taken 
when the reference line was (1) in the 
apparent frontoparallel plane of the fixation 
line, (2) in front of that plane, and (3) 
behind that plane. The latter two sets of 
data give us information as to whether the 
effect of exposure time is different when 
both reference and test lines are seen in 
crossed or uncrossed disparity. The results 
are shown graphically in Figures 5 and 6. 
In these the logarithm of the exposure is 
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is plotted on the abscissa and the logarithm 
of the threshold of stereoscopic depth in 
seconds of are (@) is plotted on the ordinate. 
There is no basic reason why the ordinate 
is plotted on a logarithmic scale except that 
when it is so done the data can be ade- 
quately described by a straight line. 
Inspection of these graphs shows that 
within the range of exposure times from 1 
second to 1/200 (0.005) second there is a 
marked increase in stereoscopic threshold, 
from about 10 seconds of are to 40 seconds 
of arc, a fourfold increase. As the exposure 
time decreases the threshold increases, 
slowly first and then more and more rapidly. 
Within the range of exposures used, there- 
fore, the change in angular disparity thresh- 
old, t, associated with decreased exposure 
times can be adequately described by the 
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Fig. 5.—Graphic illustration of data showing relationship between stereoscopic threshold and 
duration of exposure of the stimulus for one observer. 


relationship t=t, E~-*, in which ¢, is the 
threshold for an exposure of one second, FE 
is the exposure time, and a is a constant 
that describes the rate at which the thresh- 
cld increases with decrease of exposure 
times. For the three persons who served as 
subjects here the constant a is of the order 
of 0.3. 

The supplementary measurements in 
which the lantern was replaced by the elec- 
tronic flash lamp (rated duration of expos- 
ure being 0.0002 second) suggest that, for 
exposures shorter than 0.005 second, the 
stereoscopic threshold levels off: to a con- 
stant upper value. 

It is also to be expected that there is a 
lower limiting threshold for exposures 
longer than one second (which is the thresh- 
old for a continuous exposure). Since the 
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Fig. 6—Graphic illustration of data showing relationship between stereoscopic threshold and 


constant-stimulus. method used here to ob- 
tain a measure of thresholds is not suitable 
for long exposures, no data for exposures 
greater than one second were obtained. 
Adjustments of the test line by the subject 
himself for continuous illumination were 
made, but one cannot compare the data from 
such settings with the data obtained using 
the method of constant stimuli. 

D. Effect of Constant Disparity of Ref- 
erence and Test Lines.—When the reference 
line is placed nearer or farther than the 
fixation point, the images in the two eyes 
of both that line and the test line will be 
disparate. Since the lateral angle of both 
the reference and the test line is only % 
degree, large displacements of the reference 
line farther or nearer than the fixation point 
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cannot be used, because of the limited range 
within which stereopsis is possible at all.?? 

Table 3 shows the results of data that 
were obtained when the reference line was 
located at three different positions. This is 
sufficient to ascertain whether the stereo- 
scopic depth thresholds and the general be- 
havior of stereopsis are different when the 


TABLE 3.—Stereoscopic Thresholds When 
Reference and Test Lines Are Seen 
with Disparate Images * 


Position of Subject 1 Subject 2 Subject 3 
Reference 

Line tet tot a tot a 
om 10.0 0.81 
0.28 104 031 


3.5mm. nearer 10.8 0.26 
Fixation plane 10.5 0.28 
6.0mm. farther 13.4 0.24 


* The effect is in terms of the relationship t=t, exp(—a) in 
which ¢» is the threshold measure for one-second exposure 
a is the exponential rate of i of threshold with d 
in exposure time. 
t Seconds of are angular dispirity. 
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disparities between the images are small 
(reference line at same distance as the fixa- 
tion point) from what they would be when 
the disparities are large (reference line 
nearer or farther than the fixation point). 
In this Table are given the basic threshold, 
te (seconds of arc), obtained for a one- 
second exposure and the rate, a, at which the 
threshold increases with decrease in expo- 
sure time, as determined in the preceding 
section. Inspection of the Table shows no 
marked differences depending on whether 
the reference line was nearer or farther 
than the fixation line. Since no marked 
effect was found, the problem was not sys- 
tematically studied any further. 


Comment 


We can summarize the results of this 
study as follows: 

1. With constant luminance adaptation, 
the contrast of the test object has relatively 
little effect on the stereoscopic threshold, as 
long as the stimulus can be seen. That is to 
say, for a given level of luminance of the 


adapting background, stereoscopic acuity is 
independent of the luminance of the objects 
seen in depth. 


2. Under constant conditions of adapta- 
tion there is a fourfold increase in stereo- 
scopic threshold associated with a decrease 
in the duration of the exposure of the test 
object between 1 second and Mos second. 
Thus, stereoscopic acuity rapidly deterio- 
rates with decrease in the exposure time 
of the test object. The threshold appears 
to be related to exposure time as an expo- 
nential function of that exposure time. As 
the exposure time decreases, the increase in 
threshold is slow at first and then becomes 
more and more rapid as the exposure time 
decreases further, up to a limit of about 1495 
second. For still shorter exposures the 
threshold appears to reach an upper limiting 
level of about 40 to 50 seconds of arc. 

3. The increase in stereoscopic threshold 
with decrease in duration of exposure time 
appears to be independent of whether or not 
both reference and test objects are seen 
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with disparate images. That is, the course 
of the stereoscopic response is no different 
whether the objects observed are in the 
same plane as the fixation point (and the 
horopter) or are considerably nearer or far- 
ther than the fixation point. 

How shall we account for these results? 
Since the threshold function is independent 
of contrast, we need not look for an expla- 
nation in terms of the amount of light 
energy (the IXt relationship) available to 
the retina as the exposure time decreases. 

The more probable explanation lies in the 
role played by the normal ocular nystagmoid 
or tremor movements of the eyes in the 
maintenance of perception and_ visual 
acuity.2*?5 These involuntary movements 
are to a certain extent random, or at least 
aperiodic. The relatively large involuntary 
drifts and jerky motions are synchronized 
in the two eyes. There are, however, smaller 
involuntary tremor movements that are in- 
dependent for the two eyes, that have vary- 
ing frequencies up to about 100 per second, 
and that have excursions the median extent 
of which is about 15 seconds of arc. These 
movements of the eye cause proportional 
movements of the image on the retina, so 
that the image of an observed object will 
actually be continuously moving over a 
number of retinal elements. This fact has 
been used to explain in part the much 
greater resolution of the eye, when meas- 
ured, than can be accounted for on the basis 
of the size of the dioptric image on the 
retina and the structural dimensions of the 
retinal elements. 

The average extent of the excursions of 
the eye, which would occur in short intervals 
of time, will be less the shorter the expo- 
sure. Under normal laboratory conditions 
Riggs, Armington, and Ratliff ?* have meas- 
ured the average extent of these excursions 
during short intervals of time. For example, 
with use of a flash interval of 1/100 second 
the retinal image moved as much as 5 sec- 
onds of are in 38% of the excursions and 
as much as 10 seconds of arc or more in 
only 10% of the excursions. Exposures of 
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Fig. 7—The relationship between median ampli- 
tude of excursions of eye movements in seconds of 
are and the exposure time. (Reproduced with per- 
mission from Riggs, Armington, and Ratliff,” 
Journal of the Optical Society of America, Amer- 
ican Institute of Physics, New York.) 


1/10 second have included movements 
of 20 to 40 seconds of arc. For exposures of 
one second occasional excursions may reach 
3 minutes of arc. When Riggs, Armington, 
and Ratliff plotted the mean eye movement 
excursion (log scale) against the log of 
exposure time, the data fell on a straight 
line (see Fig. 7, which is reproduced from 
their paper). A comparison of Figure 7 
with Figures 5 and 6 of this paper is of 
special interest. 

The argument would be that the stereo- 
scopic acuity is enhanced in some relation- 
ship to the number and extent of the 
excursions of these involuntary eye move- 
ments that have taken place during the 
exposure of the test object. For very short 
exposures, shorter than 1/200 second, the 
retinal image is “stopped,” and, correspond- 
ingly, one would expect that there would be 
an upper threshold of stereoscopic vision. 
This explanation is entirely consistent with 
our results showing that the stereoscopic 
threshold is independent of both contrast 
of the test object and disparity of the im- 
ages. This hypothesis, that the deterioration 
of stereoacuity with decrease in exposure 
of the stimuli is due to the decrease in the 
number and extent of the physiologic 
nystagmoid movements that will occur dur- 
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ing a given exposure time, is consistent with 
the well-recognized theories that these move- 
ments, within limits, normally enhance 
visual acuity. In stereoscopic vision the 
theory implies that the involuntary nystag- 
moid movements, causing the displacement 
on the retina of the images of the fixation 
line, the reference line, and the test line, 
enhance the discrimination of relative mean 
directions of those images. 


Since the pattern of these movements will 
undoubtedly be affected by extraneous in- 
fluences, such as unusual straining or special 
attention on the part of the subject to hold 
fixation as steady as possible, variations in 
the thresholds, apart from normal physio- 
logic variations, will be expected from time 
to time in such a series of experiments as 
those reported here. 

Mayo Clinic. 
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Spiral Visual Fields 


Statistical Analysis of Eighteen Cases Found in a Survey of Eight Hundred 


T. F. SCHLAEGEL JR., M.D., Indianapolis 


Introduction 


Spiral fields can be elicited only when 
the radii of the visual fields are tested in a 
systematic clockwise or counterclockwise 
manner; they contract like coil springs, al- 
though they may unwind after reassurance 
and encouragement. If the visual fields are 
tested differently, several varieties may be 
obtained. Thus, if opposite ends of 
the vertical and horizontal diameters and the 
two ends of the two oblique meridians of the 
visual field are tested, the eight points 
obtained may result in a four-pointed star. 
The shifting field of Forster refers to the 
field which is wider on the side on which 
the test is begun.* Thus, if we begin on the 
nasal side and cross over to the temporal 
side, through the fixation point, the test 
object will be seen for a greater distance 
on the nasal side and will disappear more 
quickly on the second, or temporal, side. If 
the method of taking the field is reversed, 
the findings are reversed; the test object 
will be seen for a greater distance on the 
temporal side, where it is first presented, 
and for a shorter distance on the nasal side, 
where it is seen secondarily. 

Wilbrand’s exhaustion field results from 
essentially the same method applied only 
to the horizontal meridian.'71* The smallest 
field that can be obtained has been called 
the “minimal visual field,” and the largest 
at the beginning of the examination, the 
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Unselected Eye Patients at a State Medical Center 


“maximal visual field.” * The cause of spiral 
fields is not known. Traquair ™ listed neu- 
rasthenia, anxiety neurosis, and traumatic 
neurosis; fatigue also has been incriminated. 


Materials and Methods 


We quote from a previous paper,’? which 
reported on the tubular fields of hysterical 
amblyopia. The statistical data for both 
reports were obtained at the same time and 
by the use of the following methods: 

Eight hundred unselected eye patients, with 
various complaints and diagnoses, were examined. 
The routine examination for the purpose of this 
study was as follows: Visual acuity was taken 
without and with glasses. If glasses improved the 
vision by as much as one line, the patient was 
examined perimetrically with glasses on. 

The examination was standardized for all pa- 
tients as follows: The tangent screen was explained 
to the patient. The fixation point for patients with 
normal vision was a gray disc, 1 cm. in diameter, 
with a black-headed pin at the center. For those 
with poorer vision, white discs, of increasing size, 
held by a black pin, were used. The patient was 
seated on a stool with his head fixed in a chin rest. 
The right eye was tested first unless the vision in 
that eye was less than that of the left eye. A trial 
run. on the blind spot was done to instruct the 
patient and to demonstrate the method. The ex- 
amination was done at 2 meters from the screen, 
using a 10 mm. white test object. The test was 
started on the temporal side of the horizontal 
meridian. The test object was moved in from the 
blind to the seeing area. Subsequent radii at inter- 
vals of 30 degrees were tested, the test being con- 
ducted around the screen in a clockwise manner. 

After the two eyes had been examined sepa- 
rately at 2 meters, the patient was moved up to 1 
meter from the screen and the test repeated, with 
use of a 5 mm. white test object to provide a con- 
stant angular size. 

After the perimetric examination, the corneal 
sensitivity of each eye was tested with a sterile 
cotton wisp as the patient fixed his gaze straight 
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ahead. The patient’s lids were held open, and the 
wisp of cotton was brought in from the temporal 
side, out of the field of vision, to touch the cornea. 
If the patient made no lid response and claimed 
no feeling, the corneal sensitivity was graded 0. 
If the patient made no response but said he did 
feel something vaguely, the sensitivity was graded 
1. When there was a lid response and/or a definite 
sensation of touch, the sensitivity was graded 2. 
Lacrimation and/or a definite sensation of dis- 
comfort was graded 3, and a complaint of pain 
and withdrawing movement of the head, 4. 

If the patient was found to have tubular or 
spiral fields, perimetric examination was done, 
using a Ferree-Rand perimeter. A 3 mm. white 
test object was used at 330 mm. Two weeks later 
the patient was reexamined on the tangent screen. 
If the result was still positive, another examination 
was made after a lapse of two more weeks. On 
this third visit the method of testing was reversed 
in three of its details: (1) The left eye was tested 
first; (2) the test object was moved centrifugally 
(from the seeing to the blind area), and (3) the 
test was conducted in a counterclockwise, rather 
than a clockwise, manner. 


Results 


Incidence.—As a result of this survey 42 
cases of the tubular fields of hysteria were 
uncovered, and a statistical evaluation of 
these has been reported.’ We shall now 
report our findings regarding the patients 
with spiral fields which were discovered by 
this survey. Of the unselected eye patients 
tested by the above technique at Indiana 
University Medical Center, 18, or 2.25%, 
were found to have spiral fields. The inci- 
dence was much higher among institutional 
cases from penal institutions (6.40%) than 
among _noninstitutional (1.34% ) 
(Table 1). 


cases 


Taste 1—The Sex Distribution of Spiral and 
Control Fields (but Not Tubular Fields) as 
Found in a Survey of 800 Unselected Eye 
Patients with Division into Institutional 
and Noninstitutional Cases 


Spiral Control 


Z 
° 


. PerCent No. Per Cent 


135 institutional cases M 8 6.45 112 90.32 

(124 males & 11 females) F 1 9.09 72.73 

Both 9 6.67 120 88.89 

665 noninstitutional cases M 2 0.69 282 97.24 

(290 males & 375 females) F 7 1.87 347 92.53 

Both 9 1.35 629 94.59 

Total 18 2.25 749 93.62 
Schlaegel 


Thirteen of these eighteen patients had 
bilateral spiral fields; three had tubular 
fields in one eye and spiral fields in the 
other; one patient had one eye patched and 
not available for study. In this study of 
clinic patients tubular fields were found to 
be commoner (5.25%) than spiral fields 
(2.25%), whereas in the private practice of 
ophthalmology spiral fields of a mild type 
have been seen much more frequently than 
have tubular fields. 

The Confrontation Test and Spiral Fields. 

The confrontation test was performed 
routinely on the last 525 patients of the 
800 unselected eye patients studied. It was 
used as a test preliminary to other field 
studies to determine whether this simple 
test could serve as a reliable screening tech- 
nique. It was done with moving fingers 
brought in centripetally from the blind to 
the seeing area. If contraction of the visual 
field was obtained, the test was repeated 
after approximately doubling the distance 
from the patient in order to determine 
whether the fields were tubular in character. 
Seven patients with pure spiral fields dem- 
onstrated a contraction of their confronta- 
tion fields, but not a single one gave fields 
which were tubular in character when 
checked at the greater distance.’ In each 
of the five cases in which spiral fields de- 
veloped into tubular fields, the negative con- 
frontation test became positive. It is 
interesting that the confrontation test be- 
came equivocal or suggestively positive but 
not typically so during this period of transi- 
tion. 

Classification of the Degree of Contrac- 
tion of Spiral Fields—In the figure are 
diagrammed three classes of spiral fields: 
1. Mild—the spiral contracts down to or 
near the fixation point within three or more 


Severity of spiral fields. Left, mild (three or 
more turns) ; center, moderate (within two turns) ; 
right, severe (within one turn). 
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Taste 2.—The Frequency of Spiral Fields Grouped 
According to the Severity of Contraction 


Spiral Fields 
— No. Per Cent 
Mild * 4 22.2 
Moderate t 5 27.8 
Severe 50.0 


* Contraction to or near fixation point in three or more turns. 

} Gontraction to or near fixation point within one turn. 
360-degree turns. 2. Moderate—the spiral 
contracts to or near the fixation point within 
two complete 360-degree turns. 3. Severe— 
the spiral contracts to or near the fixation 
point within one 360-degree turn. 

Among clinic patients we have found the 
severe type of spiral fields to be the com- 
monest (Table 2), whereas among private 
patients the mild type has been most com- 
monly observed. 

Change in the Type of Field with Time.— 
Of the original 800 unselected patients, 35 
with either spiral or tubular visual fields 
were seen two or more times. Of these, 13 
showed a change in the type of their fields 
during the period of observation; this 
change is depicted in Table 3. We have 
noted spiral fields at 1 meter after eliciting 
tubular fields at 2 meters. The opposite has 
also been observed, in that a patient may 
have spiral fields on his check at 2 meters 
but tubular fields when checked at 1 meter. 

Corneal Sensitivity in Patients with Spiral 
Fields.—As previously reported, corneal sen- 
sitivity is not significantly altered in patients 
with spiral fields, in contrast to a statistically 
significant reduction in corneal sensitivity 
observed in patients with hysterical ambly- 


opia.!! 


TABLE 3.—C. in Type of Visual Fields 
Observed in Thirteen Patients 
Change in Fields * Cases, No. 

1 

2 

T&T—S 1 
1 
4 

82N 

N-8 3 


14 (13 patients) 


* T, tubular; S, spiral; N, normal. 
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The Role of Age in the Incidence of 
Spiral Fields—The number of cases is 
inadequate for accurate appraisal. 

Effect of Method of Taking Field—Only 
one patient with spiral fields returned for 
the third visit, during which the test object 
was moved centrifugally and in a counter- 
clockwise manner. There was no change in 
the visual field obtained except that the 
spiral developed in a counterclockwise in- 
stead of in a clockwise manner. 

The Role of Time of Day in the Incidence 
of Spiral Fields—Spiral fields have fre- 
quently been called fatigue fields. For this 
reason, the time of day that the field exam- 
ination was done was recorded, with the aim 
of determining whether spiral fields occurred 
with more frequency at certain times of 
the day. No such relationship was found 
among the 18 spiral-field patients studied 
(Table 4). 

The Duration of Spiral Fields —Fourteen 
of the eighteen patients with spiral fields 
returned for a second examination. Of 
these, the fields of five became normal after 
from 9 to 23 days; three remained spiral 
in type; and seven had changed to tubular 
after 1 to 4 weeks. 

Concomitant Organic Factors in Patients 
with Spiral Fields—Only 3 (16.6%) of 
the 18 patients with spiral fields had con- 
current organic ocular conditions. This may 
be compared with the 15 (35.7%) of the 
42 tubular-field patients with concurrent 
organic ocular conditions. 

The Presenting Complaint of Patients 
with Spiral Fields—Poor vision was the 
commonest complaint recorded. Complaints 
of “holding reading matter too close,” 
“headache,” and “black-out spells” were also 
encountered. 


TaBLe 4.—Effect of Time of Examination on the 
Frequency of Spiral Fields as Compared with 
Control Fields 


Time of Day Controls, No Spiral Fields, No. 
8-10 a.m. 281 7 
10-124.m. 143 
1- 3 p.m. 286 6 
3- 5 p.m. 39 2 
Total 749 18 
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Taste 5.—Best Corrected Visual Acuity of 
Tubular and Spiral-Field Cases 


Visual Acuity Tubular Fields, No. Spiral Fields, No. 


8 


The Visual Acuity of Spiral-Field Pa- 
tients—From Table 5 it can be seen that 
10 (55%) of the 18 patients with spiral 
fields had a vision of 20/20 or better. The 
visual acuity of the remaining spiral-field 
patients was not as greatly reduced as the 
visual acuity of the patients with tubular 
fields. 


Comment 


Spiral fields are frequently known by the 
synonyms of fatigue or neurasthenic fields. 
Brodie Hughes states that they are merely 
the result of tiring and inattention and, 
while commonly occurring in the hysteric, 
may be found in the patients who are tired 
and confused as the result of an intracranial 
tumor or some other serious and debilitating 
disease. As pointed out by Traquair, the 
carry-over of contraction in the field of one 
eye to that of the other demonstrates that 
retinal fatigue is not involved.1* Thus it 
is necessary to assume a central origin for 
spiral fields, and we are forced to doubt 
Wilbrand’s concept that there is an insuffi- 
ciency of the retina due to changed condi- 
tions of metabolism affecting the external 
layer 1718 and Peters’ idea that there is a 
disturbance of innervation in the transmis- 
sion of nerve impulses from the retina to the 
optic tracts. More plausible are the views 
of Placzek that there is a blunting of the 
center of consciousness,® of Simon that there 
is a fatigue of the psychic sphere,’ and of 
Schmidt-Rimpler that inattention and lack 
of the power of concentration account for 
the contraction of the visual fields. 

That fatigue plays some role is indicated 
by the fact that many clinicians have labeled 
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spiral-field patients as neurasthenics. If 
fatigue is active it would appear to be men- 
tal or emotional rather than physical.’® 


Many authors include spiral fields in their 
discussion of hysteria. Both a review of the 
literature and a consideration of our data 
indicate that there are many similarities 
between spiral and tubular fields. Retrac- 
tion of the field of vision has been consid- 
ered the most characteristic stigma of 
hysteria since Charcot first drew attention 
to it in 1872.6 According to de Schweinitz,!* 
it goes without saying that the spiral visual 
field does not possess the form of a spiral. 
The narrowing takes place because the boun- 
daries are contracted concentrically and the 
points at which the test object is first noticed 
are only the stages at which the boundary 
lines cut the individual meridians at the 
moment when the test object appears. As 
far as we have investigated it, we would 
confirm this conclusion. Von Reuss con- 
tended that all constant visual-field contrac- 
tions were of hysterical character, while 
everything which was of a variable nature 
in the visual field belonged to neurasthenia.’ 
This differentiation was found to have value 
but not to be rigidly true, as there were fre- 
quent mixtures. It was also learned that 
many neurasthenics exhibited no change in 
their visual fields, and the same was true of 
hysterics. 

Although we routinely use the tangent 
screen instead of the perimeter and do not 
have a large series, we have not confirmed 
the findings of Hurst and Symns that an 
outward spiral is always obtained instead 
of an inward one if the white disc of the 
perimeter is moved outward instead of in- 
ward. In this manner they produced an 
inward spiral for one eye and an outward 
spiral for the other, or an inward spiral 
on one day and an outward spiral with the 
same eye on another day. They felt that 
there were no suggestions made in the 
method of using the perimeter, as identical 
results were obtained by other observers 
who were ignorant of the nature of the 
cases. Although in the study herein reported 
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the test object was moved in from the blind 
to the seeing area; in my routine perimetry 
the test object is moved outward from the 
fixation point until it disappears and is then 
brought inward until it reappears. Using 
this technique, I have seen at least 50 pa- 
tients with spiral or tubular fields and have 
not observed that my technique has resulted 
in the disappearance of such fields in pa- 
tients already demonstrated to have them. 
Also, 16 patients with tubular fields were 
tested differently on two separate visits 
without any apparent effect on the size of 
the tubular fields obtained." 


In support of the hysterical or at least the 
suggestible nature of spiral fields is the 
study on experimental malingering men- 
tioned by Hurst and Symns.* Twenty-seven 
persons were asked to pretend that they were 
paralyzed on the right side as a result of 
a railway accident, and they were asked if 
they had noticed some impairment of vision 
in the right eye. Seven (about one-fourth) 
said they had some impairment. When 
tested with a perimeter all had a narrow 


field on the right side, and one had a con-. 


tracted field on the left. In the only two 
cases in which it occurred to the authors to 
continue the investigation after the first 
field had been marked out, a spiral was 
obtained. 

The close relationship of tubular and 
spiral fields is demonstrated by the fact that 
they can change from one to the other or 
change to normal fields and by the fact that 
the same patient may have a spiral field in 
one eye and a tubular field in the other. 
There are, however, a number of minor 
differences which usually differentiate pa- 
tients with spiral from those with tubular 
fields. The most striking differences so far 
observed between these two groups are the 
absence of reduced corneal sensitivity and 
reduced visual acuity in spiral field patients 
and the fact that there is less contraction 
of the visual fields to the confrontation test. 

The transient nature of both tubular and 
spiral fields is evident from the fact that 
they can change from one to the other or 
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change to normal fields. Binswanger em- 
phasized the importance of the psychic con- 
dition at the time of the examination and 
its effect on the visual field and insisted that 
patients be methodically investigated at dif- 
ferent times with due regard not only to 
their power of concentration but also to their 
emotional state.?_ In my experience the usual 
progression is for spiral fields to appear 
first and pass through the tubular type to 
normal fields. The reason for this change 
in type of fields is not evident from our 
data. We have frequently observed anxiety 
in patients with spiral fields and with reas- 
surance have been able occasionally to make 
spiral fields disappear. It is possible that 
spiral fields are “tubular fields in the process 
of development.” In any event, these two 
types of fields are closely related. 


Summary 


In a survey of 800 unselected eye patients 
at a state university medical center the fol- 
lowing statistical data regarding spiral visual 
fields were obtained: 


1. The percentage from penal institutions 
was higher (6.40%) than the remainder 
(1.34%), with an over-all incidence of 
2.25%. 

2. The confrontation test, which in spiral 
field patients revealed a slight contraction of 
the fields of vision, was not of diagnostic 
value. 


3. The time of day and method of per- 
forming the visual fields had no apparent 
effect on the incidence or on the form of 
the spiral fields obtained. 


4. Spiral fields usually changed either 
into tubular or into normal fields. 


Indiana University Medical Center, 1100 W. 
Michigan St. (7). 
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Diverging Exercises While Accommodating 


A Simple Technique Using an Accommodation Card, a Prism Rack, and 


Plus and Minus Spheres 


CONRAD BERENS, M.D.; VIVIAN BRACKETT, R.N., and B. EVELYN TAYLOR, New York 


Many patients with heterophoria, who ap- 
pear to have fair to good amplitude of 
fusion with prisms when fixating on a 3 
mm. white-headed pin or light at 25 cm., 
are unable to maintain fusion when accom- 
modating on small print (300 mm. type for 
example). These patients, usually young 
children, are frequently found to be slow 
readers and manifest an overconvergence 
on ophthalmographic studies, particularly 
when shifting their fixation to the next line 
of print. Patients with this difficulty often 
improve their ability to sustain fusion for 
near work with a simple home exercise. 

The patient is given a horizontal prism 
rack! and an accommodation card? (Fig. 
1) with letters, numbers, and single E’s 
graduated in size. Holding the accommoda- 
tion card in one hand and the prism rack 
in the other (Fig. 2), the patient is in- 
structed to fixate the smallest word, number, 
or E which he can fuse while accommodating 
( focusing the eyes in near vision). He then 
holds the prism rack, base in, before one 
eye, or base toward the nose. Beginning 
with the weakest prism, the patient en- 
deavors to keep the fixated word (for ex- 
ample, a single letter of 1 M print) clear 
and single as prisms of gradually increasing 
strength are placed before one eye. When- 
ever “doubling” occurs, the patient is en- 
couraged to fuse the two images. Blinking 
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Plus and minus spheres were made by R. O. 
Gulden, Philadelphia 20. 

Aided by a grant from The Ophthalmological 
Foundation, Inc., from the Research Department 
of the New York Association for the Blind and 
the New York University Post-Graduate School 
of Medicine, Department of Ophthalmology. 
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the eyes rapidly sometimes aids in fusing 
the double print, but if the diplopia remains 
the strength of the prism is gradually re- 
duced until fusion is again accomplished. 
The exercise is continued, and an attempt 
is made to overcome as much base-in prism 
as possible (approximately 18A base in). 
It is to be noted that with the stronger 
prisms a slight blur, due to aberration, may 
be present, but this does not interfere seri- 
ously with the exercise. 

The amount of prism the patient can 
overcome while maintaining fusion with ac- 
commodation may vary slightly from day 
to day in the early stages of training, but 
a certain stability should manifest itself in 
about a week. When the patient has reached 
the maximum base-in prism he can overcome 
while fixing, say, 1 M print, he is instructed 
to fixate the next smallest size of type and 
repeat the same exercise. As the patient's 
ability to maintain fusion while accommo- 
dating improves, the size of the print fixated 
is gradually reduced until he can read the 
smallest print possible (for example, 300 
mm. type). 

If corrective lenses have been recom- 
mended, the glasses should be worn during 
the early period of training and especially 
if lenses have been prescribed to lessen the 
accommodative effort at near. This correc- 
tion may include a bifocal addition or plus 
spherical lenses in clip-on frames.** Plastic 
clip-on prisms* are required at times to 
correct hyperphoria. When the patient has 
reached the stage where he can maintain 
fusion on small print and diverge while 
accommodating, the additional plus may be 


* Made by R. O. Gulden, Philadelphia 20. 
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DIVERGING EXERCISES 


mm 
700MM 228-07) 
800MM 145.08 


2M) JI3(S.2) 
3M 3 


‘THE COORD BE USED £5 THE TERT aT Tet 
TO RECORQINO NEAR Ob (99) THE MOST REMOTE SOINT 
aT CAS BE PUNT TUN @EMOTUM 1S THE ACUITY aT 


THE NEAR POINT GM. AND THE POINT OF CLEAREST VISION OR PUNCTUM 
OPTIMUM (PO) SHOULD SE NOTED. THE THREE ESTIMATIONS WITH 
| OLASSES SHOULD BE MADE WITH BOTH EYES UNCOVERED. 
THE RECORD OF ACCOMODATION AND NEAR VISUAL ACUITY IN A 
PRESEYOPIC PATIENT COULD OE WRITTEN IN THIS MANNER 


R.E. 1.00 SPH 6/6 ADD 0.U. PP 280/400 
L.E. 1.00 SPH 6/6 -1.5 SPHPP 280/400 
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EXERCISE FOR ACCOMMODATION. DIRECTIONS: HOLD THE SMALLEST 
PRINT YOU CAN READ 14 INCHES FROM YOUR EYES. BRING THE PRINT 
UP TO THE. RIGHT EYE AND LEFT EYE SEPARATELY, AND THEN BOTH 
EYES UNTIL BLURRING OCCURS. REPEAT EACH PROCEDURE TIMES 
AT EACH EXERCISE PERIOD. WEAR READING DISTANCE NO LENSES. 


Developed with grant from Morkle Foundation. 
COPYRIGHT 1947, OPHTHALMOLOGICAL FOUNDATION, INC. 


CONRAD BERENS, M. D. 


GERALD FONDA, M. D> 


Fig. 1—Accommodation card used for home prism exercises while accommodating. 


reduced and often dispensed with. In cases 
where a gradual reduction in the hyperopic 
correction is advised, minus spheres of in- 
creasing strength in clip-on frames may be 
worn. This method of assisting the patient 
to accept an increasingly weaker hyperopic 
correction may be continued until the patient 
maintains comfortable fusion on small print 
without the plus correction, or with his 
minimum correction when indicated. At this 
point, base-in prisms in clip-on frames are 


Berens et al. 


sometimes prescribed for short periods of 
reading or as an exercise while exercising 
supravergence (Fig. 3). 

Diverging exercises while accommodating 
should be done daily at first. If the exer- 
cises have never been done previously, the 
patient is advised to begin cautiously. In 
general, 5 minutes once or twice daily are 
recommended in the beginning; the period 
is increased to 10 or 15 minutes a day. The 
prism rack is held alternately before each 
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Fig. 2.—The patient 
is doing diverging exer- 
cises while accommodat- 
ing (with and without 
glasses). 


Fig. 3.—The patient, 
who is wearing base-in 
plastic prisms to stim- 
ulate divergence, is also 
using vertical prism bar 
with base down before 
the left eye to stimulate 
supravergence against a 
low degree of high 
hyperphoria. 
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DIVERGING EXERCISES 


eye for approximately half the time allotted 
to the exercise period. 

Converging exercises while accommodat- 
ing may be performed in a manner similar to 
that described above, holding the prism rack 
with the smooth side next to the face and 
the base directed temporally. Normal retinal 
correspondence is a prerequisite for these 
exercises. 

The following case reports illustrate the 
method of using this orthoptic technique and 
the results obtained. 

Case 1—A boy, aged 12 years. First 
examined in November, 1952. He has no 
subjective complaints but is a slow reader. 
He was wearing the following correction: 
O. D. —0.75 sph > —0.37 cyl, ax 15= 
20/20; O. S. —1.75 sph = 0.37 cyl, ax 
15=20/20. Screen and parallax with correc- 
tion: esophoria 6A at 6 meters, esotropia 
16A at 25 cm., when fixating on a 3 mm. 
white-headed pin. Ophthalmographic record 
with his correction revealed slight overcon- 
vergence when fixating first words in each 
line of reading; fixations and regressions 
markedly increased; number of words read 
per minute 54 below average (Grade 7 ma- 
terial). Comprehension of material read 
100%. 

Treatment.—Bifocal addition + 2.00 O. U. 
which reduced the esotropia to esophoria 
6A. Diverging exercises on major amblyo- 
scope supplemented by diverging exercises 
with accommodation at home. 

Jan. 24, 1953. Fused 400 mm. print 
through bifocal segment. 

Feb. 21, 1953. Fused 300 mm. print 
through bifocal segment. 

March 14, 1953. Fused 300 mm. print 
through upper segment. 

April 25, 1953. Screen and parallax with 
distant glasses : orthophoria at 6 meters, eso- 
phoria 2A at 25 cm. while fixating on 300 
mm. print. Without his myopic correction : 
orthophoria 6 meters, exophoria 4A at 25 
cm. Prism divergence 4A at 6 meters, 8A 
at 25 cm. Bifocal segment was removed. 

June 11, 1954. Ophthalmographic record 
is shown in the Table. 
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Ophthalmographic Records 


Case 1 
High school Av. 
Patient 
Without pre- 
scription 
With prescription 
corr.) 


ase 
Second grade av. 
th prescription 
Without pre- 
scription 


Cc 


Comment.—The patient reads normally 
and correctly without glasses. When read- 
ing with his myopic correction, the patient 
still overconverges at times and the number 
of words read per minute is markedly re- 
duced (334 to 214). 

Case 2.—A boy was first examined in 
1948 at the age of 4 years. Glasses were 
prescribed as follows: O. D. +2.25 sph > 
+0.25 cyl, ax 120=20/25; O. S. +1.75 
sph — +0.50 cyl, ax 120=20/20. Screen 
and parallax with glasses: esotropia 40A 
at 6 meters, esotropia 50A at 25 cm. Orth- 
optic training was employed until the child 
had second-grade fusion on the major 
amblyoscope. 

January, 1949. Operation: bilateral retro- 
placement® of the medial recti 3.5 mm. 
Fusion training was continued for a period 
of one and one-half years. 

October, 1951. Screen and parallax with 
glasses: orthophoria at 6 meters and 25 cm. 
on 3 mm. white-headed pin. Without 
glasses: orthophoria at 6 meters, esophoria 
of 4A at 25 cm. Prism divergence with 
glasses: 12A at 6 meters, at 25 cm. 14A 
on 3 mm. white-headed pin. 


The ophthalmograph record is given in 
the Table. 


The patient . overconverges less with 
glasses at the beginning of each line than 
without glasses. Although the child is in 
the second grade, the graph reveals excellent 
third-grade skills. 

February, 1953. Screen and parallax with 
and without glasses : orthophoria at 6 meters, 
esophoria 6A at 25 cm. on 3 mm. white- 
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Fixa- Regres- Compre- 
ords/ _tions/ sions/ hension, 
Min. 100 100 % 

Words Words 
260 89-93 13-17 
334 56 4 90 
214 88 22 90 
147 147 45 
231 104 32 90 
167 136 48 100 


headed pin; esotropia 8A on 300 mm. print 
with glasses. Glasses are worn for near 
work; patient is given prism diverging 
exercises with accommodation at home. 
May, 1954. Wearing reduced correction : 
O. D. +1.50 sph > —0.75 cyl, ax 170= 
20/20. O. S. +1.50 sph > —O.75 cyl, ax 
15=20/20. Screen and parallax with 
glasses: orthophoria at 6 meters and at 25 
cm. on 300 mm. print; esophoria 4A read- 
ing 300 mm. print without glasses. 
Comment.—This excellent functional re- 
sult is attributed to the fine cooperation of 
an intelligent young patient and his parents. 


Summary and Conclusion 


A diverging exercise while accommodat- 
ing is described, using an accommodation 
card, a prism rack, and, when indicated, 
plus and minus plastic spheres and/or 
prisms in clip-on frames. 

This exercise is beneficial to many patients 
who are able to maintain fusion at 25 cm. 
on a 3 mm. white-headed pin or light but are 
unable to maintain fusion on small print, 
especially when reading. 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


Two case histories are cited. These pa- 
tients showed marked improvement in their 
muscle balance and in their ability to fuse 
while reading, as revealed by classroom 
work and ophthalmographic records after 
the exercises were faithfully carried out. 
The fact that these exercises may be per- 
formed at home with inexpensive equipment 
adds to its practical value. 

708 Park Ave. 
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Chiasmal Optic Neuritis 


ROBERTO BUXEDA, M.D., San Juan, P. R. 


Inflammatory affections of the optic 
chiasm are probably more frequent than ex- 
isting records show. According to Duke- 
Elder,’ they are seldom recognized. 

Chiasmal optic neuritis is merely a variant 
of the well-known condition retrobulbar 
neuritis. The age and sex incidence of the 
former corresponds to that of the ordinary 
case of retrobulbar neuritis, as do its onset 
and course. The onset is sudden and is 
sometimes accompanied by headache and 
sickness and occasionally by visual halluci- 
nations. 

The visual field findings are bilateral, but 
these are frequently more pronounced in 
one eye than in the other. 

The inflammatory foci in the optic tract 
may appear and subside. A retrobulbar le- 
sion may often complicate the picture, and 
cases have been recorded in which the in- 
flammatory process has extended to the 
optic nerve head, thereby producing a typical 
papillitis. 

The pathology of this condition is simi- 
lar to that of acute retrobulbar neuritis. 
Traquair? believes that most of these le- 
sions are manifestations of multiple sclero- 
sis. The bitemporal hemianopic visual field 
defects encountered in these cases indicate 
that this lesion is unquestionably chiasmal 
in location, 

The visual field examination reveals 
rather pronounced central defects and rela- 
tively little disturbance in the periphery. 
The field defects may be irregular, and the 
scotoma in one or the other eye or in both 
eyes may be quadrantic in shape. These 
scotomata, as pointed out by Roénne,* show 
a tendency to fluctuate in size and to jump 
from one part of the field to another. Al- 
though the typical visual field defect is usu- 
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ally bitemporal, variations may and do 
occur. A small lesion, centrally located in 
the optic nerve, may produce an altitudinal 
defect, whereas a localized patch at the junc- 
tion of one nerve with the optic chiasm may 
give rise to a hemianopic scotoma in the 
homolateral eye while the field in the other 
eye is normal. To this defect Traquair? 
has given the name “junction scotoma.” It 
is logical to assume that if the involvement 
of the visual fibers in one optic nerve is 
extensive or complete there will be an exten- 
sive field defect or total blindness in the 
eye corresponding to the involved nerve. 

The differential diagnosis of acute chias- 
mal neuritis includes conditions in which 
pressure upon the nerve causes interference 
with conduction, such as occur with a tumor 
or in chiasmal arachnoiditis, and vascular 
lesions. A tumor in this area and chiasmal 
arachnoiditis are characterized by a slow 
onset and a gradual increase in severity of 
symptoms, with no tendency to recovery. 
Vascular lesions in this area occur in elderly 
persons with signs of general arterial dis- 
ease. In this latter group of patients the 
visual field defect appears suddenly and is 
unilateral and either stationary or progres- 
sive. In these, too, sector defects are com- 
moner than a central scotoma. 

As in acute retrobulbar neuritis, the im- 
mediate prognosis insofar as vision is con- 
cerned is, generally speaking, good. 

The field changes disappear with or with- 
out treatment more or less completely. It is 
a generally accepted dictum that the prog- 
nosis is worse the longer the onset of im- 
provement is delayed. Chronic conditions 
usually show greater visual defects than 
acute cases. 

The treatment cf this disorder is the same 
as that of acute retrobulbar neuritis. The 
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therapy should be directed against the cause. 
Typhoid vaccine administered intravenously 
may abort the attack, according to Benedict. 
The induction of vasodilatation by sodium 
nitrite intravenously has been advocated by 
Duggan.® Lately, histamine by continuous 
saline infusion has been recommended. Here 
again, as in conditions where nervous tissue 
is involved to any degree, the liberal use 
of thiamine hydrochloride is indicated. 


Report of a Case 

A 22-year-old white man was first seen 
by me on Nov. 3, 1949, with the history 
of sudden loss of straight-ahead vision in the 
right eye two and a half months prior to 
his admission to the hospital. There was no 
history of disease or trauma at that time. 
However, the patient stated that about one 
month prior to the onset of his loss of 
vision he and a friend motorcycled to 
Califernia and back to Richmond, Va. The 
patient did all the driving and admitted 
drinking rather heavily throughout the trip. 


4. M. A. ARCHIVES OF OPHTHALMOLOGY 


cloudiness in the ethmoids, Roentgenological 


The general physical examination of the 
patient was negative except for carious 
teeth. 

The examination of the eyes was as fol- 
lows: 

Vision: O. D..20/25—1, J 1; O.S., finger 
counting at 2 ft. 

Pupils: O. U., round, equal, reacted to 
light and in accommodation directly and con- 
sensually 

Muscle balance and media: O. U., normal 

Ifundi: O. D., within normal limits; O. S., 
equivocal pallor of the temporal portion of 
the disc 

Visual fields: O.D., normal; O.S., an 
almost complete superior altitudinal hemian- 
opsia enveloping fixation between 5 and 10 
degrees inferiorly (Fig. 1). 

The laboratory data, including spinal fluid 
examination, were well within normal limits. 
Roentgenological examination of the parana- 
sal sinuses revealed a slight cloudiness in the 
left frontal sinus and a moderate amount of 


Fig. 1.—Visual fields on admission. 
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CHIASMAL OPTIC NEURITIS 


examination of the skull, including special 
views of the sella turcica and optic foramina, 
showed no evidence of abnormality. 

Consultations with the medical and genito- 
urinary services did not disclose any foci of 
infection. Consultation with the ear, nose, 
and throat service revealed a chronic ton- 
sillitis. 

Course in the hospital: with the presump- 
tive diagnosis of acute retrobulbar neuritis, 
the patient was given 300,000 units of peni- 
cillin daily for 10 days. This was followed 
by five intravenous injections of typhoid 
vaccine (an injection given every other day), 
followed by massive infusions of typhoid 
vaccine for two additional treatments. Three 
carious molars were extracted. No improve- 
ment was noted in the affected eye after 
all the preceding treatment. Then, on Nov. 
30, 1949, the patient noticed sudden loss of 
vision in the good eye, that is, the right 
one. The vision of this eye was immediately 
checked and was found to be 20/200, from 
a visual acuity of 20/25—1 on admission. 


A visual field study of both eyes was done 
on the same day, and a quadrantic type of 
scotoma was found in the right eye (Fig. 
2). The visual field defect of the left eye 
was similar to the one obtained on admis- 
sion, but it was definitely smaller and there 
was a definite area of vision between the 
periphery of the scotoma and the limits of 
the visual field for that eye. It was thought 
that these findings were suggestive of an 
inflammatory involvement of the anterior 
portion of the optic chiasm. 

At this stage I also considered the possi- 
bilities that I might have been dealing with a 
case of opticochiasmatic arachnoiditis or of 
Cushing’s syndrome of the optic chiasm. For 
these reasons and in view of the fact that the 
patient’s vision did not show any signs of 
improvement and, on the contrary, had con- 
tinued to deteriorate, | ordered both a neu- 
rological and a neurosurgical consultation. 
The neurological examination was negative 
except for an absent right abdominal reflex. 
The neurosurgical study, which included a 


Fig. 2.—Visual fields at onset of loss of vision of the right eye 27 days after the onset of 
loss of vision in the left. 
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cerebral arteriogram and a pneumoencephal- 
ogram, did not shed any light on the case. 
Furthermore, according to the neurosur- 
geons, there was nothing to suggest the 
presence of arachnoiditis in the region of 
the optic chiasm. The neurosurgeons, how- 
ever, believed that, in view of the fact of 
the patient’s marked visual loss and the fact 
that some time had gone by, a chiasmal ex- 
ploration was in order. This was carried 
out, and the optic nerves and chiasmal 
region revealed no abnormality. 

Examination of the patient’s fundi on 
Feb. 12, 1950, showed rather definite tem- 
poral pallor of the optic nerve heads of both 
eyes. The visual acuity had decreased to 
finger counting at 3 ft. in the right eye and 
to finger counting at 2 ft. in the left. 

In view of the preceding, the only pos- 
sible diagnosis in this case was that of acute 
chiasmal neuritis. 


Comment 
The present case has been considered 
worthy of publication for several reasons. 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


First of all, these cases are apparently 
rarely recognized, probably because ophthal- 
mologists do not take pains to determine 
visual fields accurately. It is therefore per- 
tinent to call to the attention of oculists in 
general that such lesions exist and that they 
should be searched for. Secondly, this case 
showed the characteristic behavior followed 
by cases of chiasmal optic neuritis as pointed 
out by Traquair. For instance, it showed the 
fluctuating nature of these lesions. This 
fact can be appreciated by comparing the 
visual field of the left eye, determined on 
Nov. 7, 1949, with that determined on Nov. 
30, 1949, and the latter with that determined 
on Dec. 14, 1949 (Fig. 3). This case also 
shows the difficulties encountered in trying 
to establish an etiologic diagnosis. The rare 
feature of an altitudinal hemianopsia was 
also shown by the present case. 

In spite of vigorous treatment this patient 
showed no improvement insofar as his visual 
acuity was concerned, and five months after 
admission it was unchanged. Optic atrophy 
set in, in both eyes. 


Fig. 3.—Visual fields five weeks after admission. Comparison of these visual fields with 
the two previous ones shows the fluctuating nature of the lesion. 
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Fig. 4+—Visual fields five months after onset of the disease. 


Unlike the course in most cases of retro- 
bulbar neuritis, the vision did not return, the 
case following the precept mentioned by 
Traquair that the prognosis for vision is 
worse the longer the onset of improvement 
is delayed. In this case there was at no 
time any sign of improvement in visual 
acuity, and the patient appeared doomed so 
far as sight was concerned, as five months 
after admission there were definite signs of 
bilateral optic atrophy in the temporal por- 
tions of both nerves. 

303 de Diego Ave. 
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III. Cells in the Cortical Layer 


J. A. SZIRMAI, M.D., and E. A. BALAZS, M.D., Boston 


The cellular components of the vitreous 
body have been subject to some controversy. 
It has been established that in the course 
of embryonic development the vitreous body 
contains numerous cells, but their nature 
and origin are not well known. The adult 
vitreous body is considered to be primarily 
cell-free. However, in the cortical layer, the 
so-called “hyaloid area,” different types of 
cells have been described repeatedly. 

One of the first reports on the cells in 
the adult vitreous body is that of Henle 
(1841), who mentions “cytoblasts’” in the 
vicinity of the zonula fibers. Donders (1847) 
studied the posterior surface of the vitreous 
which 
Donean (1854) later characterized as cells. 
Donean gives a detailed description of these 
cells in the cortical layer of the human 
vitreous body as well as in the vitreous body 
of cattle, dogs, cats, rabbits, and several 
kinds of fish. His illustrations show the 
presence of granular protoplasm and _fila- 
mentous processes, and he suggests that the 
function of these cells is to produce the 
vitreous body (corpus vitreum metamor phosi 
cellularum colloidea nascitur). This assump- 
tion might originate from Virchow (1852), 


body and described “corpuscles,” 
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Studies on the Structure of the Vitreous Body 


who first described the cells in the embryonal 
vitreous body, which he characterized as a 
mucoid tissue (Schleimgewebe). In contrast 
to these findings, Briicke (1847), Fink- 
beiner (1855), and Ritter (1865) described 
a continuous sheet of epithelial cells on the 
posterior surface of the vitreous body. 

Further studies of the cells in the adult 
vitreous body were made by Klebs (1860), 
Weber (1860), and Iwanoff (1865). Iwan- 
off observed these cells not only in fixed and 
stained preparations but also in supravital 
samples. He distinguished three different 
cell types: round cells with granular pro- 
toplasm, cells of irregular shape with fila- 
ments, and cells characterized by large 
vacuoles within the protoplasm. He specu- 
lated that the filamentous cells produce the 
fibrils of the vitreous, while the granular 
and vacuolar cells are responsible for the 
formation of the “mucoid” material. Iwan- 
off’s excellent and detailed description of 
these cells resulted in the general acceptance 
of their presence as a regular constituent of 
the vitreous body, and they were described 
in detail in the textbooks of the second half 
of the last century (Henle, 1866; Kolliker, 
1867; Stricker, 1872). 

Some doubt as to the regular occurrence 
of these cells arose after Schwalbe (1874, 
1887) and Potiechin (1878) suggested that 
they are macrophages. According to this 
theory, their occurrence in the vitreous body 
was incidental and their morphological 
structure was considered to be similar to 
that of leukocytes or lymphocytes. This 
conclusion was based partly on morphologi- 
cal interpretation of the cellular structure 
and partly on experimental work. It was 
shown by Schwalbe (1874) and confirmed 
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by Potiechin (1878) that implants of the 
cell-free vitreous gel into the dorsal lymph 
sack of the frog become populated by 
lymphocytes closely resembling the cells of 
the vitreous body. According to Potie- 
chin (1878), the introduction of foreign 
material into the vitreous body also leads to 
a large accumulation of similar cells. 

An unsuccessful attempt to demonstrate 
neuroglia-type cells in the cortical layer of 
the adult vitreous body was made by Contino 
(1923), who found cell-like formations 
(‘“‘astrocytes”) in the vitreous body after 
sublimate fixation and silver impregnation. 
Later Greeff (1927) demonstrated on al- 
bumin and gelatin models that these astro- 
cytes are artifacts. Lopez Enriquez (1931), 
who studied the cells at the periphery of 
the vitreous body in a case of glaucoma, 
suggested that they originate from the mi- 
croglia (Hortega) cells of the retina and 
supported this assumption by morphological 
observations of cells in tissue cultures of 
neuroglia. 

In the decades which followed, interest 
in these cells decreased considerably. In a 
detailed review of the development of the 
vitreous body in different species, Jokl 
(1927) discussed the properties of these 
cells. Redslob (1932) described them as 
noncellular formations connecting the vitre- 
ous body with the retina. Weve (1934) 
recognized the cellular character of these 
formations and emphasized their importance 
as connecting structure between the retina 
and the vitreous. More recently, Schwarz 
and Schuchardt (1950) observed cells in the 
cattle vitreous body, but no cytological de- 
tails were reported. While this investigation 
was in progress, we became aware of a con- 
current study by Hamburg (1957) on the 
distribution of these cells in various animals 
and their phagocytic character. 

The investigations reported in this paper 
were initiated after we had observed these 
cells while studying the chemical composi- 
tion of the cortical layer of the vitreous 
body (Balazs, 1954). Because of the possi- 
bility that these cells might be of some 
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significance in the metabolism of the vitreous 
body, more detailed cytological and _histo- 
chemical investigations seemed imperative. 


Material and Methods 


This report is based on a study of 108 
eyes from Aberdeen-Angus and Haffner 
steers and cows (approximately 2 years of 
age) obtained from the slaughterhouse 
within 30 to 45 minutes after the animals 
had been killed. Studies on the eyes of 18 
rabbits (1 to 2 years of age), 10 rats (2 to 
6 months of age), 4 roosters (approximately 
1 year old), and 7 humans (varying from 
19 to 73 years of age) * are also included. 
The eyes of the laboratory animals were 
used immediately after the animal had been 
killed. The human eyes were obtained after 
a postmortem period of 1% to 24 hours. 
The eyes were dissected by carefully re- 
moving the sclera and the retina posterior to 
the ora serrata. In the steer eye the separa- 
tion of the retina from the vitreous body 
caused no difficulty; in the other species, 
however, the adhesion of the two tissues 
was stronger. Small portions of the cortical 
layer were then obtained from the exposed 
free surface of the vitreous body and were 
studied immediately, by phase-contrast mi- 
croscopy, or after fixation and staining. 

A. Phase-Contrast Microscopy.—Small 
pieces of the cortical layer were placed on 
slides and, with or without the addition of a 
small drop of a physiological balanced salt 
solution, covered and sealed with 
paraffin. Two types of physiological bal- 
anced salt solution were used; one (pH 
7.2 to 7.4) was described by Earl (1943), 
and the other (pH 7.0), by Simms (1942). 
Both buffered salt solutions times 
contained 0.002% to 0.01% phenol red 
as pH indicator. The preparation was kept 


were 


* Six human eyes were obtained from the Bos- 
ton Eye Bank. These eyes were considered to be 
normal, since the cause of death was unrelated 


to the condition of the eyes. One eye, obtained 
through the courtesy of Dr. Robert J. Brockhurst, 
was enucleated for a choroidal melanoma; only 
the normal lateral portions of the vitreous body of 
this eye were used. 
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at 37 C while it was studied with a Leitz 
phase-contrast microscope. For the most 
part, a 90 oil-immersion objective was 
used, and photographic records were made 
with a Leica camera attachment. In order 
to study the cellular changes after fixation 
and supravital staining, the preparations 
were sealed along two edges only and per- 
fusion under the cover glass was effected 
through the use of filter paper strips. In 
this way, it was possible to follow the 
changes of the same cell from the living 
state through the process of fixation and 
staining. 

B. Fixed Preparations of the Vitreous 
Surface—In order to obtain permanent 
preparations the following method was used : 
The retina was removed, and the fixing 
fluid was poured onto the free surface of 
the vitreous body. Small pieces were cut 
out of the cortical part of the vitreous and 
immediately immersed in the fixing fluid. 
Following fixation, staining was carried out 
on these pieces. 

C. Sections of the Vitreous Body and the 
Retina.—The cortical part of the vitreous 
body, with the adhering retina and sclera, 
was immersed in the fixing fluid. The fixed 
material was cut into smaller pieces, dehy- 
drated in ethyl alcohol, and embedded in 
paraffin after treatment with cedarwood oil 
and xylene. Embedding in gelatin was 
carried out according to the Gaskell-Graff 
method (Romeis, 1948). 

The following fixing fluids were tested: 
2% osmic acid (OsO,) dissolved in 0.1% 
chromic acid and applied both as a liquid 
fixative and in vapor; Flemming’s fluid; 
Palade’s (1952) buffered osmic acid (bar- 
bital | Veronal] buffer, pH 7.3 to 7.4); 2% 
osmic acid dissolved in balanced salt solu- 
tion (Simms or Earl); alcoholic formalin 
(40% formaldehyde and 95% ethyl alcohol, 
1:9); 2% or 4% formalin in pH 7.4 bar- 
bital buffer or in balanced salt solution 
(Simms or Earl); 4% formalin with 1% 
calcium chloride added; 4% basic lead ace- 
tate; absolute methyl alcohol; Bouin, 
Zenker, and Kolmer’s fluid. 
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Staining was carried out with Harris’ 
hematoxylin and eosin or Heidenhain’s iron 
hematoxylin. For the study of basophilia 
and metachromasia, 2X10~* azure 
Aj and 5X 10-8 M toluidine blue,? both dis- 
solved in distilled water, were used. For 
lipid staining colloidal Sudan III + and 
Sudan black + were used according to the 
method described by Romeis (1948). Stain- 
ing with Nile blue £ was performed accord- 
ing to Pearse (1954). The periodic acid- 
Schiff (PAS) reaction was applied ac- 
cording to the method described by Lillie 
(1954); however, potassium bisulfite was 
used instead of sodium bisulfite, and, in 
some cases, oxidation with periodic acid 
was prolonged to two hours. The peracetic 
acid-Schiff (PAAS) reaction was carried 
out according to Pearse (1954). 

The preparations were mounted in glyc- 
erin, Paragon mounting medium, or Canada 
balsam. The preparations stained with 
azure A or toluidine blue were mounted in 
water or, after dehydration in methylben- 
zoate, in Canada balsam. 

In an attempt to determine the nature 
of the basophilic and PAS-positive granules, 
digestion with animal diastase,§ human 
saliva, and testis hyaluronidase || was carried 
out. Hyaluronidase, 150 to 1000 U.S. P. 
(turbidimetric) units, or diastase, 5 to 50 
mg. was dissolved in 20 ml. pH 7.4 balanced 
salt solution (Earl) or in 20 ml. 1/15 M 
pH 7.0 phosphate buffer. The human saliva 
was diluted with an equal volume of balanced 
salt solution (Earl). Samples of the cortical 
layer of the vitreous body were placed in 
the solution and incubated for two to four 
hours at 37 C with constant slow shaking. 
Samples were incubated with the above- 
mentioned enzyme solutions prior to and 
after fixation in Palade’s buffered osmic 

+ Obtained from the National Aniline Division 
of the Allied Chemical and Dye Corporation, New 
York 6. 

t+ Obtained from the Matheson Company, East 
Rutherford, N. J. 

§ Obtained from the Nutritional Biochemical 
Corporation, Cleveland. 


|| Wydase, obtained from the Wyeth Labora- 
tories, Inc., Philadelphia. 
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Fig. 1—Cells in the 
cortical layer of the cow 
vitreous body. Fresh 
preparation in phase con- 
trast; reduced about 11% 
from mag. X 237. 


acid or in 2% formalin in Earl’s balanced 
salt solution. Following incubation the un- 
fixed samples were fixed in buffered osmic 
acid and stained with the PAS technique. 


Results 

1. Phase-Contrast Microscopy of Fresh 
Pre parations.—Supravital of 
the layer, under low 
power, reveal a large number of cells cover- 
ing the surface of the vitreous body (Fig. 
1). They are scattered irregularly through- 
out the whole surface of the cortical layer 
and seem to be embedded in the superficial 
part of the vitreous gel. 


preparations 


cortical observed 


sy moving the 
cover glass of such a preparation, one can 
observe that these cells do not move freely, 
but follow the displacement of the gel. 
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Under high power the cells always appear 
spherical, provided that pressure from the 
cover glass is prevented by interposition of 
hair or another cover glass. The shape of 
these cells makes it difficult to distinguish 
intracellular details under phase-contrast 
microscopy (Fig. 2). However, when the 
cells become flattened by the pressure of 
the cover glass vacuoles, granules, and proto- 
plasmic filaments are clearly distinguishable 
(Fig. 3). The granules, which are some- 
what smaller (0.54 to 24) than the vacuoles, 
are localized mainly around the nucleus 
(Fig. 4). Although the nucleus is some- 


times ovoid, for the most part it is kidney- 
shaped or lobular, containing one or two 


nucleoli. It was found that these cells are 


able to survive under these conditions for a 
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Fig. 2—Cell in the 
cortical layer of the steer 
vitreous _ body. Fresh 
preparation in phase con- 
trast; oil immersion; re- 
duced about 11% from 
mag. 1296. 


limited time, during which slow movement 
of the granules and the cell surface can be 
observed. In preparations which are not 
fresh or have been kept under the micro- 
scope for a prolonged time, the sharp out- 
lines of the protoplasm disappear and the 
nuclear membrane and chromatin structure 
become visible (Fig. 5). In the further 
course of postmortem degeneration, the slow 
movement of the granules ceases, small 
protoplasmic particles show vivid Brownian 
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movement, an extreme prolongation of the 
protoplasmic filaments occurs, vacuolization 
and lysis of the protoplasm takes place, and 
the nuclei show swelling or karyorrhexis 
resulting in the appearance of extremely 
lobular or double nuclei. 

The cells described were observed in all 
species studied, and their general mor- 
phological appearance was found to be simi- 
lar. Their size is somewhat smaller in the 
rat and in the rooster. The number of 


Fig. 3—Cell the 
cortical layer of the steer 
vitreous body. Fresh 
preparation in phase con- 
trast; oil immersion; re- 
duced about 11% from 
mag. X 1296. Granular 
and vascular structure 
and protoplasmic __fila- 
ments shown after the 
cell flattens out. 
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Fig. 4—Cell contain- 
ing numerous’ granules 
(same preparation as Fig. 
2). The flattening of the 
cell may be due to pres- 
sure from the cover glass. 
Phase contrast; oil im- 
mersion; reduced about 
11% from mag. X 1296. 


granules shows considerable variation within 
the same species. Although no quantitative 
studies were performed to determine the 
number of granules per cell, one can state 
that the smallest number of granules among 
the species studied was found in the rooster 


eye, and the cells of the rabbit eye contained 
a slightly larger number of granules. The 
largest number of granules was found in 
the cells of cattle and human eyes. 
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2. Supravital Reactions to Fixation and 
Staining.—In order to compare the appear- 
ance of these cells in fresh preparations 
with their morphology in fixed and stained 
preparations, we followed the fixation and 
staining processes under the phase-contrast 
microscope. Unbuffered osmic acid and 
Souin’s fluid did not preserve the granules 
and vacuoles; with both fixatives they dis- . 
appeared within 10 minutes after perfusion 


Fig. 5.—Cell from the 
cortical layer of the 
human vitreous body, 42- 
year-old woman. Death 
due to bronchopneumonia. 
Photomicrograph was 
taken six hours after 
death and one and one- 
half hours after enuclea- 
tion. Fresh preparation 
in phase contrast; oil im- 
mersion; reduced about 
11% from mag. X 1296. 
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Fig. 6.—Cell from the cortical layer of the cow vitreous body. 


M. 
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A, fresh preparation in 


phase contrast; oil immersion; reduced about 32% from mag. X 1296. B, same cell following 
perfusion of the preparation under the microscope first with buffered osmic acid, then with 
Sudan III in 70% ethyl alcohol, and finally with azure A in distilled water. Picture B was 
taken in bright field 165 minutes after Picture A. The granules shown in phase contrast (4) 
stain slightly with Sudan III and strongly with azure A (B). Diffuse blue-violet staining 
of the protoplasm, metachromatic staining of the nucleus, and unstained vacuoles could be 


observed in 


had started. A small part of the granules 
was preserved with 4% formalin, but swel- 
ling and bubble formation could be observed 
in the protoplasm. Other fixatives without 
buffer also proved unsatisfactory. The best 
preservation of cytological details was 
achieved with buffered osmic acid. The use 
of 4% formalin in barbital buffer or in 
balanced salt solutions was somewhat less 
successful. Even with the best fixation, 


retraction of the cytoplasmic processes and 
some changes in the vacuoles could be ob- 
served. Despite this, the general morphologi- 
cal structure is well preserved in the course 
of this type of fixation and subsequent 
staining procedures. Figure 6 shows the 
same cell in phase contrast prior to fixation 
(A) and after buffered osmic acid fixation 
and staining with azure A (B). The vacu- 
oles and granules remain unchanged during 


Fig. 7.—Cell of the 
steer vitreous body. 
Fresh preparation sus- 

4 é 
pended in buffered salt 
solution (Simms) con- 
taining 0.0001% neutral 
red; phase contrast; oil 
immersion; reduced about 
11% from mag. X 1296. 
Slightly swollen gran- 
ules are stained by neu- 
tral red. 
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fixation. The vacuoles show no staining, 
while the granules show distinct ortho- 
chromatic staining with azure A. 

In another experiment the supravital up- 
take of neutral red was studied. This was 
accomplished under the microscope by per- 
fusion of the sample with balanced salt 
solution containing 0.0001% neutral red. 
Rapid entrance of the stain into the cyto- 
plasm was observed. Most of the stain was 
taken up by the granules, which showed 
marked swelling (Fig. 7). In cells which 
showed signs of decreased vitality, such as a 
marked nuclear membrane or precipitation 
in the nuclei, the granules did not take up 
dye but the nucleus showed diffuse staining. 

3. Fixation of in Toto Preparations of the 
Cortical Layer.—Small parts of the cortical 
gel were treated with osmium vapors by 
placing them in a closed vessel containing a 
few drops of 2% osmic acid and were 
subsequently stained with azure A. This 
procedure was found to be satisfactory for 
demonstrating hyaluronic acid in the chicken 


comb (Szirmai, 1956); viz., while the osmic 
acid vapors preserved the proteins and lipids, 
the azure A precipitated the hyaluronic acid, 
forming a metachromatic complex. In the 
cortical layer of the vitreous body, the 
extracellular hyaluronic acid was precipitated 
by azure A, forming metachromatic granules. 
The massive granular precipitate masked 
the cellular details. The presence of this 
metachromatic precipitate in the vicinity of 
the cell made it extremely difficult to dis- 
tinguish between extracellular and intracel- 
lular granules. In order to precipitate the 
easily soluble mucopolysaccharides, 4% basic 
lead acetate was also used. Subsequent azure 
A staining showed extracellular metachro- 
matic precipitate and orthochromatic gran- 
ules in the cells. 

The liquid fixatives which best preserved 
the cytological details without retaining the 
extracellular hyaluronic acid were buffered 
osmic acid and buffered formalin. If un- 
buffered osmic acid or formalin was used 
or if these fixatives were 


not isotonic, 


Fig. 8—Cells in the 
cortical layer of the cow 
vitreous body. Prepara- 
tion suspended for 45 
minutes in 2% buffered 
osmic acid (Palade), 
then washed and mounted 
in distilled water; bright 
field; reduced about 11% 
from mag. X 575. The 
granules are blackened 
by osmic acid. 
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swelling and subsequent confluence of the 
granules could be observed. The uptake of 
osmium by the cells was evidenced by the 
marked blackening of the granules (Fig. 8). 
When 0.01% neutral red was added to the 
buffered formalin solution, the granules 
showed a distinct orange-red color and pres- 
ervation of other cellular details was also 
good. When a concentration of 210-4 
M azure A was added to the buffered osmic 
acid fixative, the granules clearly showed 
azure A uptake. 

4. Staining of in Toto Preparations of the 
Cortical Layer.—Staining of the prepara- 
tions of the cortical layer was performed 
after buffered osmic acid fixation. Staining 
with hematoxylin and eosin and with Hei- 
denhain’s iron hematoxylin resulted in slight 
swelling of the granules and some shrinkage 
of the nuclei. As a result of this shrinkage, 
the nuclei were more kidney-shaped or 
bilobular. The vacuoles remained unstained, 
and the granules showed a weak yellowish- 
gray color. 

Staining with azure A or toluidine blue 
resulted in deep blue orthochromatic color- 
ing of the cytoplasmic granules. There was 
diffuse blue-violet coloring of the protoplasm 
with the exception of the vacuoles, which 
remained practically unstained (Fig. 9). 
The nucleus stained metachromatic and re- 
tained its color during dehydration in 
methylbenzoate. 

Staining with Sudan III gave a pale 
orange coloration to the granules. This was 
sometimes overshadowed by the effect of 
osmic acid, but it was more distinct after 
buffered formalin fixation. Some blacken- 
ing was also obtained with Sudan black, 
although the staining was not very strong. 
A freshly made solution of Nile blue stained 
the granules violet and the nuclei blue; a 
solution which had not been freshly pre- 
pared stained the granules blue. 

With the PAS technique the granules 
reacted strongly positive, with light reddish 
staining of the extracellular substance (Fig. 
10). Varying the time of periodic acid 
oxidation from 15 to 120 minutes did not 
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change the intensity of the red color of the 
granules. The PAAS reaction showed no 
coloration of the granules even after oxida- 
tion for three hours. When the PAS stain- 
ing was repeated on this same material 
following the PAAS reaction, the granules 
still showed intense red staining. 


5. Distribution of Cells in the Surface 
Layer of the Vitreous Body.—The sclera, 
choroid, and retina posterior to the ora 
serrata were completely removed from fresh 
steer eyes. Care was taken not to injure 
the surface of the vitreous gel. The free 
surface of the gel was immersed in buffered 
osmic acid solution containing 5X10—-* M 
azure A. After 12 hours of storage at +4 
C the vitreous gel showed considerable 
hardening and the cells on the surface were 
easily visible under low-power magnification, 
owing to the accumulation of azure A in the 
intracellular granules. The volume of the 
vitreous gel did not change significantly 
during this process. The cells are evenly 
distributed along the entire surface of the 
vitreous with the exception of the area of 
the optic disk, where the continuity of the 
surface is interrupted, resulting in a cell-free 
area. There are approximately 50 to 100 
cells per square millimeter. All the cells are 
located on the surface of the vitreous adja- 
cent to the retina. No cells could be ob- 
served inside the gel or on the surface layers 
of the vitreous body next to the lens. The 
cells are evenly distributed throughout the 
surface; however, accumulations of cells 
in groups forming branching lines could 
be observed (Fig. 11). This suggests an 
increased cell population, which may cor- 
respond to ramifying retinal vessels. It 
should be emphasized that only a small part 
of the cell population participates in these 
distinct areas. This was observed in adult 
steer and cow eyes. 

6. Sections of the Vitreous Body and the 
Retina.—It is conceivable that some of these 
cells remain attached to the inner sur- 
face of the retina during the separation 
of the retina from the vitreous body. Since 
phase-contrast studies of the retinal surface 
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Fig. 9.—Cells of the cortical layer of the steer vitreous body. The 
granules are stained orthochromatically, and the nucleus is slightly 
metachromatic. Fixed in 2% buffered osmic acid (Palade); stained 


with azure A; mounted in distilled water; oil immersion; « 1089; 
Ektachrome. 


Fig. 10.—Cell of the cortical layer of the human vitreous body 
(same eye as in Fig. 5). The cell granules stain heavily with the PAS 
reaction. Fixed in buffered osmic acid; stained with PAS reaction, 
followed by nuclear staining with Harris’ hematoxylin; mounted in 
Canada balsam; oil immersion; x 1089; Ektachrome. 
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11.—Distribution 

in the cortical 
layer of the cow vitreous 
body. Preparation was 
fixed in buffered osmic 
acid, stained with azure 
A, and mounted in dis- 
tilled water; reduced 
about 11% from mag. * 
22. Some of the cells are 
distributed along branch- 
ing lines. 


Fig. 
of cells 


did not clarify this point, sections of fixed 
and embedded samples were investigated. 
In these preparations, one could observe on 
the inner surface of the retina a number of 
cells similar to those located on the surface 
of the vitreous body (Fig. 12). Although 
their preservation is less satisfactory after 
embedding in paraffin, their morphology, 
especially the positive PAS reaction and 
the basophilia of the granules, makes it 
possible to identify them with the cells of 
the vitreous surface. This was possible only 
when buffered osmic acid was used as fixa- 
tive. They were often found in close prox- 
imity to the retinal vessels but never in the 
layers of the retina. 

7. Enzyme Treatment of the Cells.— 
Testis hyaluronidase, diastase, and human 
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saliva did not change the PAS-positive reac- 
tion of the granules. The PAS reaction of 
the granules did not differ from the reaction 
of the cells which had been kept in buffered 
solutions without for the 
same period of time and under the same 
conditions. 


these enzymes 


Comment 
This study confirms the presence of cells 
in the cortical layer of the adult vitreous 
body. Their occurrence in the several species 
studied suggests that they are regular con- 
stituents of the vitreous body and that their 
presence is not incidental. 
Despite some differences in the mor- 
phological description, the cells on which 
these studies are the 


are based same as 
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Fig. 12.—Microscopic 
section of part of the 
retina and the cortical 
layer of the vitreous 
body of the steer eye. 
It was fixed in Bouin’s 
fluid, embedded in par- 
affin, sectioned, stained 
with Harris’ hematoxylin 
and eosin, and mounted 
in Canada balsam; re- 
duced about 11% from 
mag. XX 144. The angle 
of this section was ap- 
proximately 45 degrees 
to the surface of the 
vitreous body. Arrows 
indicate: four cells in the 
cortical layer of the 
vitreous tbody. The gran- 
ules of these cells dis- 
appeared, because of 
inadequate fixation. 


those identified by Donean (1854), Weber 
(1860), Iwanoff (1865), Potiechin (1878), 
Retzius (1894) and Bertacchini (1902). 
Presumably, they are the cells referred to 
as “hyaloideal cells” or “vitreous body cells” 
(Glaskérperzellen) in the textbooks of the 
last century (Henle, 1866; KOlliker, 1867; 
Stricker, 1872; Schwalbe, 1887, and others), 
and they are the same cells as those later 
observed by Cattaneo (1931), Weve (1934), 
and Hamburg (1957). 


The physiological function of the cells of 
both adult and embryonal vitreous body has 
been subject to much speculation without 
adequate experimental support. In general, 
there have been two lines of thinking among 
investigators. According to one group, 
these cells produce the vitreous body or 
some of its components. According to the 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


other, these cells are macrophages which 
participate in the defense mechanism of the 
hematoparenchymal barrier of this area. As 
to the first assumption, it should be empha- 
sized that this was suggested only in refer- 
ence to the formation of the vitreous body 
in embryos. This was first proposed by 
Virchow (1852) and has since been con- 
sidered by several authors (Doncan, 1854; 
Iwanoff, 1865; Bertacchini, 1902; Magitot 
and Mawas, 1913). In the opinion of these 
investigators, certain morphological charac- 
teristics, such as the impressive number of 
granules or the vacuolization and peripheral 
fragmentation of the protoplasm, provide 
convincing evidence for the “secretory ac- 
tivity” of these cells. The second assump- 
tion, that these cells are part of a cell system 
the primary function of which is phago- 
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cytosis, was based on morphological con- 
siderations (Potiechin, 1878; Schwalbe, 
1874, 1887). Their close relation to blood 
vessels was regarded by Ranvier (1892), 
Virchow (1900), Chrustschoff (1926), and 
Vonwiller and Kotlarewskaya (1932) as 
evidence for the macrophage character of 
these cells. The criterion for establishing the 
phagocyte character of a cell type and in- 
cluding it as part of the reticuloendothelial 
system is generally based on the ability of 
the cell to take up colloidal particles and vital 
stains after systemic administration. It be- 
came evident during the early studies that 
this does not apply to the vitreous cells. The 
studies of Rados (1913), Schnaudigel 
(1913) and Blotevogel (1924) suggest that 
vital staining of these cells after intravas- 
cular administration of the stain can be 
achieved only in newborn or very young 
animals. In adult animals, vital staining 
and phagocytosis can be observed only after 
the administration of very large doses or 
after injury to the eye, such as puncture of 
the anterior chamber (Schnaudigel, 1913; 
Hamburg, 1957). This is probably due to 
the development of the hemato-ocular bar- 
rier in the adult animal (Towbin, 1933; 
Wislocki and Ladman, 1955). Injection of 
colloidal material into the vitreous body 
results in phagocytosis, accompanied by an 
increase in the number of cells in the 
vitreous body as a result of cellular infil- 
tration ( Potiechin, 1878; Gray, 1933; Ham- 
burg, 1957). 

The observations reported in this paper 
offer little solution to the problem of the 
function of these cells in the cortical layer 
of the adult vitreous body. The basophilic 
granules with strong PAS positivity do not 
necessarily indicate the presence of carbo- 
hydrate components in the granules, but 
they certainly do not disprove this possibil- 
ity. The strong PAS positivity of the gran- 
ules after diastase and saliva treatment 
indicates that the granules do not contain 
glycogen, at least not in a form similar to 
that in other parenchymal cells, where treat- 
ment with these enzymes results in a disap- 
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pearance of the PAS positivity. In this 
connection, it may be of interest to mention 
that Bembridge and Pirie (1951) observed 
PAS-positive extracellular granular mate- 
rial in the inner retinal layers of young rab- 
bits. Their attempt to further identify this 
material was unsuccessful because of the 
easy solubility of the granules. Serpell 
(1954) described PAS-positive granules in 
the inner retinal layers during early stages 
of retrolental fibroplasia and assumed that 
the granules contained glycogen. The fact 
that testis hyaluronidase does not remove 
the granules indicates one of two things: 
Either the granules are not the storage place 
for hyaluronic acid or chondroitin sulfuric 
acid or, if these two mucopolysaccharides 
are stored there, they are stored in a form 
which is not accessible to this enzyme. 

One of the most interesting aspects of 
the localization of these cells is their rela- 
tion to the extracellular hyaluronic acid 
content of the vitreous gel. One of us 
(Balazs) reported in 1954 that the hyalu- 
ronic acid concentration in the cattle eye 
decreases gradually from the cortical layer 
toward the center of the vitreous body to the 
posterior surface of the lens. In adult steers 
it was found that the hyaluronic acid concen- 
tration in the cortical layer of the vitreous 
body, where these cells are located, is ap- 
proximately 0.2 mg. per 100 cc. This is 5 
to 10 times higher than that of the central- 
anterior region of the vitreous body. These 
cells are “embedded” in the collagen gel 
containing the highest known concentration 
of hyaluronic acid in normal adult mam- 
malian tissues. The morphological uniform- 
ity of these cells, their regular distribution 
along the retina,'and their localization in 
the surface layer of the vitreous containing 
the highest concentration of hyaluronic acid, 
tempts one to speculate that there may be 
a connection between these cells and the 
metabolism of hyaluronic acid. 

The supravital staining of these cells with 
neutral red should be interpreted with care. 
Although it is generally assumed that this 
is a characteristic of monocytes and certain 
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macrophage elements of connective tissues 
(Tompkins, 1955), other cells, such as 
plasma and lymphocytes, sometimes show 
this reaction. Gray (1933) points out that 
the macrophages evident in vitreous infil- 
trates do not always give this reaction. 
Conn (1953) describes the affinity of neu- 
tral red and similar dyes for lipids, which 
would link these staining characteristics to 
lipid components rather than to phagocytic 
functions. 

Further investigations should clarify the 
normal function and the pathological sig- 
nificance of the cells in the cortical layer of 
the adult vitreous body. However, one must 
bear in mind that the two possible functions, 
viz., the formation of certain vitreous com- 
ponents, such as hyaluronic acid, and phag- 
ocytosis, are not necessarily two separate 
physiological roles, but functions which may 
be carried out simultaneously by the same 
type of cell. 


Summary 


A short historical survey of the occurrence 


of cellular components in the vitreous body, 


with special reference to the cells of the 
cortical layer in the adult, is given. 

These cells have been studied in the eyes 
of cattle, rabbits, rats, roosters, and humans 
by phase-contrast microscopy of supravital 
preparations, by supravital staining, and by 
observation of the changes induced by the 
action of fixatives. The cells have also 
been studied in fixed preparations of the 
cortical layer, with use of buffered osmic 
acid and buffered formalin for optimal pres- 
ervation, and in imbedded samples. Among 
other staining procedures, the periodic acid- 
Schiff reaction, lipid staining, and basic dyes 
were used. 

Phase-contrast studies revealed the regu- 
lar occurrence of these cells on the surface 
of the vitreous body. In the natural state 
they are round cells, containing protoplasmic 
granules and vacuoles, and their nuclei are 
usually ovoid or kidney-shaped. The gran- 
ules stain supravitally with neutral red. 

Fixed preparations of the vitreous surface 
showed a regular distribution pattern of 
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these cells, indicating that they may be 
associated with the retinal vessels. When 
fixed in buffered osmic acid the cells invari- 
ably contained granules, which also were 
observed under the phase-contrast micro- 
scope. These granules showed light black- 
ening with osmic acid, faint staining with 
Sudan orthochromatic color with 
basic dyes, and a strong positivity with the 
periodic acid-Schiff reaction. Hyaluronidase, 
diastase, and human saliva did not destroy 
the periodic acid-Schiff positivity of the 
granules. 


stains, 


The possible functional significance of 
these cells is discussed, and special attention 
is given to their macrophage character and 
to their possible role in the metabolism of 
the vitreous body. 

Miss Bergendahl assisted in this in- 
vestigation. The Boston Eye Bank and its Execu- 
tive Secretary, Miss June Vine, also cooperated. 
The Retina Foundation awarded a Retina Founda- 
tion Fellowship and the Netherlands Organization 
for Pure Research contributed for travel expenses 
to one of us (J. A. S.). 

Retina Foundation, 30 Chambers St. (14) (Dr. 
Balazs). 
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A Study of the Relationship Between Adenovirus and 


Epidemic Keratoconjunctivitis 


CHIE TANAKA, M.D., Bethesda, Md. 


Epidemic keratoconjunctivitis (EKC) is 
an eye disease of well-defined characteristics. 
The viral nature of this condition had been 
suspected for a long time from epidemiologi- 
cal studies and from inoculation experi- 
ments. Claims of possible isolation of 
causative viruses have been made by several 
investigators, but until recently there has 
been little agreement between the results ob- 
tained in different laboratories, and the 
etiological importance of the reported agents 
has not been fully established." 

In 1955, Jawetz et al? isolated a new 
adenovirus, Type 8, from a case of EKC. 
In May, 1956, Mitsui* reported the sub- 
sequent isolation of a strain of adenovirus 
Type 8 from a case of EKC in Kumamoto, 
Japan. Chang * isolated a strain of Type 8, 
as well as several other adenovirus types, 
from cases of conjunctivitis in children in 
Saudi Arabia. Subsequently, Mitsui® iso- 
lated five strains of Type 8 virus from an 
epidemic during last summer in Kumamoto. 

In addition to the isolations of adenovirus 
Type 8 from typical cases, the close associa- 
tion of this virus with EKC was indicated 
by the serological studies of Jawetz et al. 
Ninety-four per cent of persons with a 
recent history of EKC from America, 
Europe, and the Orient had neutralizing 
antibodies against adenovirus Type 8 in their 
convalescent serum at a dilution of 1:10 
or greater. By contrast, about 7% of per- 
sons from the same areas having no history 
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of EKC showed such a titer. In most of the 
adequately paired sera (acute and convales- 
cent) a significant rise in neutralizing anti- 
bodies against adenovirus Type 8 was 
demonstrated during the the 
disease. 


course of 


Mitsui et al.? demonstrated that inocula- 
tion of adenovirus Type 8 onto human eyes 
produced typical clinical EKC, that the same 
virus was reisolated from the volunteers 
after the onset of the conjunctivitis, that a 
significant rise in the neutralizing antibodies 
against adenovirus Type 8 occurred during 
the illness produced by this inoculation, and 
that the person who had neutralizing anti- 
bodies against this virus before inoculation 
did not show any signs of infection after 
the inoculation. 


The purpose of this paper is to report 
serological and virus-recovery studies on a 
group of patients with clinical symptoms of 
EKC. 


Materials and Methods 


Specimens.—During the period from June 
to October, 1956, there was a widespread 
epidemic of EKC in Kumamoto, Japan.® 
It was first mediated through a swimming 
pool in the downtown area. The Bureau of 
Health of Kumamoto Prefecture estimated 
that at least several hundreds of persons 
were infected during the five-month period. 
The epidemic picture was complicated by an 
epidemic of pharyngoconjunctival fever 
caused by adenovirus Type 3,8 which oc- 
curred in the same city at almost the same 
season. This epidemic was first mediated 
through a suburban pool. Both epidemics 
later spread over the entire city. 
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The materials used in this study were 
collected by Mitsui and his collaborators at 
the Department of Ophthalmology, Kuma- 
moto University Medical School, and were 
sent to me at the National Institutes of 
Health, by air mail, without refrigeration. 
Specimens were collected from typical and 
probable EKC patients, and cases of definite 
pharyngoconjunctival fever were avoided. 

Conjunctival material was obtained from 
four cases of EKC. The conjunctiva was 
vigorously scraped with a sharp knife edge, 
with use of topical anesthesia, and the 
scrapings were suspended in a few drops of 
modified Mixture 199* with 10% chicken 
serum, 

Adequately paired sera specimens were 
also collected from 18 cases of typical and 
probable EKC, including the 4 cases from 
which virus material was obtained. 

The conjunctival material from two of 
the four cases was contaminated with fungi 
during the shipping, and, therefore, these 
specimens were discarded. The material 
from two other cases ( Patients Segami and 
Sekiya) arrived in good condition, and 
viruses were isolated from these. 

Clinical Records.—The clinical records of 
the patients are as follows.® 

Case 17.—S. Segami, a 45-year-old 
woman. An acute follicular conjunctivitis 
began in her right eye on Aug. 20, 1956, 
The clinical picture was that of acute fol- 
licular conjunctivitis with a tendency to form 
a pseudomembrane. Monocytes predomin- 
ated in the discharge. Preauricular adenop- 
athy was not obvious. The conjunctivitis 
was of about three weeks’ duration. There 
were no systemic symptoms. When examined 
on Sept. 1, the right cornea demonstrated 
suspicious subepithelial punctate opacities. 
They persisted for several weeks, after 
which time the cornea appeared normal. 
Epidemiologically, infection with EKC ap- 
peared probable. 

* Mixture 199 is a_ synthetic tissue culture 


medium, containing various amino acids and 
vitamins.” 
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Conjunctival material was obtained on 
the third day after onset. Sera were ob- 
tained on the 3d and 32d days after onset. 


Case 18.—T. Sekiya, a 14-year-old boy. 
An acute follicular conjunctivitis started in 
his left eye on Aug. 19, 1956. Five days 
later, a similar conjunctivitis appeared in 
the right eye. The clinical picture was that 
of a typical acute follicular conjunctivitis 
with definite preauricular adenopathy. The 
discharge was fibrinous, and there was a 
predominance of monocytes. No systemic 
symptoms occurred throughout the course of 
the disease. The conjunctivitis lasted about 
three weeks. By examination on Sept. 4, the 
development of subepithelial punctate kerati- 
tis was suspected on the left cornea. Four 
days later, the diagnosis of typical sub- 
epithelial punctate keratitis was made. The 
opacities of the cornea persisted for about 
one month. 


The conjunctival material was obtained 
on the 4th day of conjunctivitis, and sera, 
on the 4th and 38th days. 


Method for Neutralization Tests—The 
method used in running virus neutralization 
tests represents a modification of previous 
procedures described by Rowe et al.* and 
Jawetz et al.2 Sera to be tested were first 
inactivated at 56 C for 30 minutes. Serial 
twofold dilutions of serum were made up in 
Mixture 199. The virus suspensions con- 
sisted of supernatant fluid from infected 
KB" cell cultures. Viruses were diluted 
appropriately in Hela maintenance medium 
to produce complete cytopathic effect on the 
third to fifth day. Equal parts of serum 
dilution and virus dilution were mixed and 
kept at room temperature for 45 minutes; 
0.2 ml. of this mixture was inoculated into 
each of two monkey kidney cell tubes from 
which the culture medium had been drained 
shortly before the procedure. To each of 
these tubes 0.8 ml. of Mixture 199 was then 
added. The tubes were incubated at 36 C 
in a stationary position, and the cells were 
examined daily for cytopathic effects. 
Throughout the course of the experiment no 
change in media was made. 
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The test results were read as positive or 
negative 24 hours after the virus control 
tube (containing virus and medium mixture 
without antiserum) first showed severe 
cytopathic changes. The cytopathic effects 
were graded on a scale of 0 to 4+. Evidence 
for neutralization was considered definite 
only when a difference of 2+ in readings 
was obtained between the control tubes and 
the serum tubes for more than two con- 
secutive days. 

Complement-Fixation T e s t s.—Comple- 
ment-fixation tests were performed on 
paired sera of the EKC patients against 
adenovirus Types 1 and 8. Complement- 
fixation tests were performed by Dr. W. P. 
Rowe and Mr. H. C. Turner, National 
Institute of Allergy and Infectious Diseases. 


Results 


Isolation of the Virus in HeLa Cells.— 
Materials from the two cases described 
above were inoculated into HeLa-cell cul- 
tures. No cytopathic effects were seen dur- 
ing an observation period of eight days. At 
this time, the tubes were frozen at —50 C, 
and five weeks later the cells and fluid were 
passed to fresh HeLa cells. Cytopathic ef- 
fects developed on the fourth day with the 
Segami material and on the second day with 
the Sekiya material. 

The identification of the isolated virus 
was performed under the direction of Dr. 
W. P. Rowe. The Segami strain was 
identified as Type 8 and the Sekiya strain 
as Type 7.1! Segami virus appeared similar 
in all regards to Trim virus, the prototype of 
adenovirus Type 8, first 
Jawetz et 


described by 


In monkey kidney cell cultures the cyto- 
pathic effects of Segami and Sekiya viruses 
seemed to be morphologically distinct. 
Sekiya virus appeared to produce greater 
swelling of the cells, which then formed 
large clumps. The granularity of cells in- 
fected with Sekiya virus also appeared to be 
greater than that observed in cultures of 
cells infected with the Segami strain. 


Tanaka 


Serologic Investigations —The 18 paired 
sera were tested for neutralizing antibodies 
against the Segami strain of Type 8, the 
G. B.7 strain of Type 3,8 and the Sekiya 
strain of Type 7. Several sera were also 
tested against the Trim strain of Type 8.7 

The data thus obtained are summarized 
in the Table. In 16 of the 18 cases there was 
a definite rise in neutralizing antibodies 
against the Segami strain of adenovirus 
Type 8. In 9 of the 18 cases there was also 
a rise in neutralizing antibodies against 
adenovirus Type 3. In six of them (Cases 
1, 3, 6, 8, 12, and 15) a simultaneous rise 
in neutralizing antibodies to adenovirus 
Type 8 and Type 3 was observed. 

Case 2, which did not represent typical 
EKC clinically, showed no neutralizing anti- 
bodies against Segami strain but demon- 
strated a minimal rise in titer against Type 
3 adenovirus. Case 14 had typical EKC 
with subepithelial punctate keratitis, but very 
low antibody titers were demonstrated 
against Segami and Trim strains of Type 8 
adenovirus, and no complement-fixing anti- 
body response was observed. 

The titer of Type 8 neutralizing anti- 
bodies obtained in the convalescent sera of 
these patients are lower, in general, than 
those obtained by Jawetz et al.6 This may be 
partially due to a difference in the technique; 
the problem will, therefore, be studied fur- 
ther. 

Because of the broad sharing of comple- 
ment-fixing antigens among adenoviruses, 
the complement-fixing antibody response of 
humans is generally not type-specific. How- 
ever, in the present series, three cases (Cases 
4, 5, and 6) did not show complement-fixing 
antibody response when tested with Type 1 
virus but did show a rise of complement- 
fixing antibody titer with Type 8 virus. Five 
of the seven EKC patients with opacities 
tested demonstrated a fourfold rise of anti- 
body against Type 8 virus. 


7G. B. strain is the prototype of adenovirus 
Type 3, described by Rowe et al.*; it was supplied 
by Dr. W. P. Rowe. 
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Summary of Data 


Compliment-Fixing 


Neutralizing Antibody Titer 


Clinical Antibody Titer —— 
> Symptoms, Day of Virus Segami Trim G.B. Sekiya 
Patient Age, Yr. Opacities Bleeding Isolation Type 1 Type 8 (Type8) (Types) (Type3) (Type 7) 
3 16 <8 <10 10 <10 
1 12 ++ 61 64 32 40 20 <10 
3 32 <10 <10 <10 
2 9 _ 42 >t4 <10 10 <10 
9 <8 <10 <10 <10 
8 ll _ 38 64 >40 <10 
7 <8 <8 <10 >10 <10 
4 48 ++++ 31 <8 16 80 10 <10 
3 <8 s <10 >10 <10 
5 32 _ 35 <8 16 >40 20 <10 
1 <8 <8 <5 <5 <5 <10 
6 9 _ 36 Type 3* <8 40 40 40 <10 
5 16 <10 >20 <10 
7 12 + 34 32 20 20 <10 
14 <8 <8 <10 >10 <10 
s 24 + 35 16 16 40 40 <10 
6 32 s <10 <10 <10 
9 24 +++ 38 >64 32 10 <20 <10 
3 <8 <10 <10 <10 
10 8 _ 49 64 20 <10 
2 16 <10 >20 <10 
11 4 + 37 32 20 >40 <10 
8 8 <10 10 <10 
12 13 _ 38 32 20 20 <10 
6 >64 <10 <5 20 <10 
13 23 + 31 >64 20 20 20 <10 
4 <8 <8 <10 <5 20 <10 
“4 80 ++ 30 <8 <8 10 10 20 <10 
5 <8 <8 10 10 <10 
15 30 + 29 <8 <8 40 20 <10 
3 <8 <8 <5 <5 80 80 
16 58 +++ 36 Type 8* 64 64 10 80 80 
3 <8 <5 <5 20 >10 
17 (Segami) 45 + 32 Type 8 16 20 10 20 
4 16 16 <10 10 <10 <10 
18 (Sekiya) 4 + 38 Type 7 64 32 <10_ 20 40 SO 


* Viruses were isolated by Mitsui. 


Comment 


In addition to the five strains of adeno- 
virus Type 8 isolated by Mitsui during the 
Kumamoto epidemic of 1956, another strain 
of this virus was isolated from the con- 
junctival scrapings of patient Segami. When 
paired sera of 18 patients from the same 
epidemic diagnosed as “EKC with opacities” 
or “probable EKC without opacities” were 
tested for neutralizing antibody response to 
the Segami isolate, 16 (89%) demonstrated 
a rise in titer. It is significant that 17 of 
the 18 cases had no Type 8 neutralizing anti- 
body in the serum from the acute phase of 
the disease. Although the magnitude of anti- 
body titer rise was occasionally low, with a 
response from <1:5 to 1:10 or 1:20, the 
occurrence of this low-order rise in one case 
(Case 16) from whom the virus was ac- 
tually isolated indicates that the others may 
also represent homologous responses. With 
the exception of patient Sekiya, from whom 
a Type 7 adenovirus was isolated, all 10 of 
the cases with opacities demonstrated neu- 
tralizing antibody response to Type 8. In 
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contrast to the Type 8 responses, 9 of the 
18 cases (50%) had some rise in neutraliz- 
ing antibody to Type 3 adenovirus, and the 
majority of patients with Type 3 response 
did not have opacities. Only one case 
(Sekiya) had a Type 7 response. 

The occurrence of heterologous neutraliz- 
ing antibody responses makes it impossible, 
in isolated cases, to incriminate a particular 
adenovirus as the infecting agent on the 
basis of neutralizing antibody response 
alone; however, when the majority of cases 
in the same epidemic show antibody rise to 
the same adenovirus type it is justifiable to 
conclude that at least the majority of the 
cases were indeed infected with that particu- 
lar type. The association of response to 
Type 8 alone with the occurrence of keratitis 
is thus highly indicative that the keratitis 
patients were actually infected with Type 8. 
In the cases without opacities, the majority 
of which had responses to both Type 3 and 
Type 8, the situation is more complex. No 
conclusions can be drawn as to whether 
these represented infections with one or the 
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other, or both, of these viruses. 
emphasized by the fact that both of these 
viruses were prevalent in Kumamoto at the 
time of this study. 


This is 


Case 6 may well represent a dual or 
sequential infection with both Type 3 and 
Type 8. Type 3 was recovered from the 
eye, but the patient showed neutralizing anti- 
body response to both Type 8 and Type 3, 
and two other members of the patient’s 
family who had a similar illness had neu- 
tralizing antibody responses to Type 8.5 The 
rapid growth-rate of Type 3 in tissue cul- 
ture as compared with Type 8 doubtless 
would have permitted only the isolation of 
Type 3 if both were present in the con- 
junctival specimen. 

The data presented in this report supply 
additional evidence that infection with 
adenovirus Type 8 may result in the clinical 
picture of EKC. Although no control cases 
were included in this series, the isolation of 
additional strains of adenovirus Type 8 
from EKC cases and the almost constant 
occurrence of neutralizing antibody response 
to this virus in cases with keratitis provide 
strong evidence in support of this hypothesis. 
It cannot be stated, however, that Type 8 
adenovirus is the only agent capable of 
producing the clinical picture of EKC. In 
fact, patient Sekiya, who was infected with 
Type 7 adenovirus and gave no indication 
of Type 8 infection, demonstrated the typi- 
cal clinical picture of EKC. Whether Type 
7 adenovirus was the actual etiologic agent 
in this case cannot be stated at the present 
time; however, Ormsby et al.!? have re- 
ported the occurrence of superficial opacities 
in cases of conjunctivitis due to a variant 
of Type 7. 


Summary 


Paired acute- and convalescent-phase 
serums from 18 patients with typical or 
atypical epidemic keratoconjunctivitis 
(EKC) during an epidemic in Kumamoto, 
Japan, were tested for serological response 
to viruses of the adenovirus group. In addi- 
tion, conjunctival specimens from two of the 
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cases with opacities were tested for adeno- 
virus by HeLa-cell inoculation. 


Type 8 adenovirus was recovered from 
one case, and Type 7, from the other. Both 
of these cases demonstrated antibody re- 
sponses to the homologous agent. 


Ten of eleven cases with corneal opacities 
demonstrated neutralizing antibody response 
to Type 8 adenovirus, and they generally did 
not show a response to Type 3 or Type 7. 
The one case without antibody response to 
Type 8 was the case with Type 7 infection. 

The seven cases of atypical EKC without 
opacities generally showed neutralizing anti- 
body response to both Type 8 and Type 3 
adenovirus. 


It is concluded that the data provide 
additional evidence of the causative role of 
Type 8 adenovirus in EKC and suggest that 
some infections with Type 7 may produce 
the same clinical picture. 


Dr. Wallace P. Rowe, of the National Institute 
of Allergy and Infectious Diseases, gave guidance 
and criticism, and Miss J. W. Hartley and Mr. 
Horace C. Turner, of the same Institute, and Dr. 
G. R. O’Connor, National Institute of Neurological 
Diseases and Blindness, gave help and advice. Dr. 
Yukihiko Mitsui and his collaborators, Kumamoto 
Medical School, Kumamoto, Japan, made available 
part of the material used in this study, and co- 
workers in the Ophthalmology Branch, National 
Institute of Neurological Diseases and Blindness 


aided in the study. Mr. Lee Caldwell gave technical 
assistance. 


Ophthalmology Branch, National Institute of 
Neurological Diseases and Blindness (14). 
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Previous work on experimental cataract 
carried out in these laboratories dealt with 
morphological aspects of the problem and 
emphasized the sequence of epithelial and 
fiber pathology as well as the correlation of 
the histological and cytological changes with 
biomicroscopic observations in four types of 
experimental cataract. Experiments on al- 
loxan-diabetic animals were not included in 
this work in view of the difference in the 
approach in the alloxan series. Modification 
comprised low-magnification viewing under 
the dissecting microscope and observation of 
the effects of the cataractogenic agent when 
it had been introduced the 
chamber of the rabbit. 


into vitreous 


Material and Experimental Procedure 


The rat served as experimental animal in 
the main part of the study. The males of 46 
litters of Sprague-Dawley rats (five animals 
per litter) from the NIH stock were from 
23 to 25 days old at the onset of the experi- 
ment. The material was divided into five 
groups consisting of 10 litters each, except 
for the fifth series, which contained 6 litters. 
In all experiments four animals per litter 
received alloxan injections. The remaining 
rat of the litter was injected with a cor- 
responding volume of 0.9% sodium chloride 
or—in the last two series—with citrate phos- 
phate buffer. Body weight and food con- 
sumption were recorded periodically. The 
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technique of injection was changed in the 
individual groups because of the high mor- 
tality rate in the early experiments and the 
difficulties encountered in obtaining high 
blood sugar levels. After a 48-hour fast the 
animals of the first series were injected 
intraperitoneally with a dose of alloxan of 
35 mg/100 gm. Fasting blood sugar levels 
were determined by heart puncture accord- 
ing to the method of Nelson and Somogyi ?? 
during the first week after injection. Since 
the blood sugar level fell within the normal 
range, a second dose was given on the 10th 
day and blood sugar levels were measured 
at the end of the second week. Sixty per 
cent of the animals died within two days 
after the second injection. In the second 
and third series the dose was reduced to 
25 mg/100 gm. Sixteen of the forty rats 
of the second group died. Fasting blood 
sugar levels were ascertained during the 
first, second, and third weeks after injection. 
In the third series two doses of 12.5 mg/100 
gm. were injected at an interval of three 
days. The mortality amounted to 17 of the 
40 animals. Since the blood sugar level 
frequently remained in a normal range, the 
technique of administration was changed to 
the method of Klebanoff and Greenbaum,* 
by use of subcutaneous administration of 
alloxan, 25 mg/100 gm. dissolved in citrate 
phosphate buffer. Ten of the sixty-four rats 
of Series 4 and 5 were lost by death. Sixty- 
nine per cent of the animals had nonfasting 
blood sugar levels higher than 300 mg. per 
100 cc. The blood sugar determinations 
were carried out during the first week and 
weekly in most surviving animals. 

In all instances biomicroscopic examina- 
tion on the Goldmann slit lamp preceded the 
injection procedure; later it was carried out 
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at weekly intervals. Experiments were 
terminated 7, 14, 21, 28, and 35 days after 
injection. The eyes were prepared for cyto- 
logical examination on whole mounts of the 
lens epithelium after use of the Feulgen 
reaction.* The lenses were then examined 
under the dissecting microscope prior and 
subsequent to the removal of the lens cap- 
sule with the epithelium from the lens body. 
The changes observed were sketched, in 
some instances, by the artist. Several times 
the lenses were bisected meridionally in or- 
der to follow closely the distribution of the 
proliferating nucleated elements in cross sec- 
tion before the histological technique was 
applied to the celloidin-imbedded material. 

The local effects of alloxan, alloxanic acid, 
and hydrochloric acid solution made up in 
0.9% solution of sodium chloride of cor- 
responding pH values were followed in al- 
bino rabbits of about 2 kg. weight for about 
three weeks. The short series comprised 
four litters of three male animals each and 
several pilot experiments on past breeders. 
The chemical compounds were introduced 
into the vitreous in quantities of 0.2 ml. 
following paracentesis. Details of the tech- 
nique will be presented with the results of 
this group of experiments. 


Results 


Biomicroscopic Observations.—Two types 
of initial changes occurred in 230 lenses 
which were observed in animals one week or 
longer after the alloxan injection. In the 
majority of preparations the earliest lesion 
formed a complete or partial ring close to 
the equator which consisted of densely ar- 
ranged short radial striae of a silky luster. 
In some instances small vacuoles were dis- 
persed in this zone, but as a rule typical 
subcapsular vacuoles developed a few days 
later and increased in size and number, with 
a concomitant disappearence of the striate 
opacities. In this later stage the ring of 
vacuoles resembled that seen in galactose 
cataract. In the following weeks the 
vacuoles tended to confluate, to decrease in 
number, and finally to disappear, leaving a 
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diffuse fine opacity behind them. A second 
initial or early lesion began to develop near 
the surface portion of the anterior suture 
system. It evolved from indistinct grayish 
patches or a diffuse haze and assumed a 
star, Y-, or circular shape around the an- 
terior pole. Occasionally a faint halo was 
detected underneath this opacity. The char- 
acteristic changes later gave way to spoke- 
or sector-shaped opacities of the anterior 
lens cortex, as in other advanced stages of 
experimental cataract. As long as a relative 
transparency of the anterior cortical layers 
permitted inspection, the lens nucleus and 
the posterior cortex remained clear. The 
described subtle opacification around the 
anterior pole preceded in 18 instances 
the appearance of the peripheral changes or 
the latter were not visualized at all during 
the five weeks after injection of the com- 
pound. 

Observations on Feulgen-Stained Lenses 
Under Dissecting Microscope-—The lenses 
were removed from the eyes, which had been 
fixed in Carnoy’s solution, and processed 
according to the usual Feulgen technique de- 
signed for such material. When examined 
under the X 45 magnification of the dis- 
secting microscope in the focused beam of a 
Zeiss operation lamp, fiber swelling and 
superficial vacuoles in the lens cortex were 
invisible, but valuable information on the 
distribution of cells or cell nuclei was gained 
by examining, first, the anterior and poste- 
rior aspect of the whole lens; second, the 
lens after removal of the capsule with the ad- 
herent epithelium, and, third, in several in- 
stances, the meridionally bisected lens body. 
Lenses of 51 rats were observed with this 
technique. The star- or Y-shaped polygonal 
or circular opacities, described in the pre- 
ceding paragraph, were shown to consist 
of heaped-up nucleated cells or cell nuclei. 
This accumulation of cells or cell compon- 
ents could be separated into two parts. A 
superficial portion apparently originated 
from a dense grouping of surface epithelial 
cells along and around the anterior suture 
system. It will be shown later that the 
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1.—Drawing of spect | 
removed five weeks after alloxan injection. 
served through dissecting microscope. Nonfasting 


Fig. aspect of 


blood sugar level 483 mg. per 100 cc. Central 
re suggests dense grouping of epithelial cells. 

A deep layer of cell nuclei is especially well seen 
when the lens capsule and the epithelium is in- 
cised and lifted back. It consists of cell nuclei 
which have migrated forward from the bow area. 
Feulgen stain. 


histological examination modified this im- 
pression. By deeper focusing a second layer 
of cell nuclei was discerned (Fig. 1). It 


proved to be formed by forward extensions 
of the bow nuclei when the capsule and 
epithelium had been removed to be used for 
whole mounts. These nuclei covered either 
a homogeneous ring zone, which tended to 
progress with time in the direction towards 
the anterior pole, or appeared in form of 
radial strands. 

In the advanced state the most forward or 
marginal part of this layer of nuclei assumed 
a darker purplish color as these cell con- 
stituents seemed to line the walls of the 
suture system and to merge with the pro- 
liferated surface cells. The initial phase of 
the forward migration of bow nuclei and 
the onset of proliferation of surface cells 
were noted already at the one-week interval 
in several preparations. 

In contrast to the conspicuous unidirec- 
tional displacement of bow nuclei in the 
superficial layers of the anterior cortex and 
the proliferation of surface cells around the 
anterior pole or at other focal areas of the 
epithelium, the posterior aspect of the lens 
was free of nucleated elements The pos- 
terior margin of the bow was sharply de- 


material in the lens epithelium of rats. 
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3 COMPARED WITH LITTERMATE CONTROLS 


Fig. 2.—Effect of alloxan administration on mitotic rate and extrusion of Feulgen-positive 


H 
P 


marcated and only occasionally exhibited 
garland-shaped irregularities. Examinations 
with the higher power of the light micro- 
scope confirmed the analysis of these semi- 
gross observations. 

Observations on Whole Mounts of the 
Lens Epithelium.—The effect of systemic 
alloxan administration on mitotic activity 
and on cell degeneration of the lens is 
illustrated in Figure 2. More than 100 
preparations were used for averaging the 
individual data in the subgroups. The graph 
shows separately the results for animals 
with cataractous lesions and for animals free 
of such changes, independent of the meas- 
ured blood sugar levels. When the figures 
were compared with those obtained on nor- 
mal litter mates, it seemed that the second 
group responded to alloxan with a moderate 
increase followed by a fall of the average 
number of dividing cells, but the listed num- 
bers represent only the counts of two 
preparations each; as a rule, from 4 to 32 
preparations were available for averaging 
the pertinent data on the behavior of the 
epithelium in the various groups. The ani- 
mals with biomicroscopically visible lesions, 
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even of minimal degree, lacked the phenome- 
non of overshooting mitosis at the one- 
week period. However, in the present study 
no counts were made within the first week 
after alloxan administration. The depres- 
sion of cell division in the two groups during 
the second and third week was similar, but 
the subsequent overcompensating increase of 
mitosis in the animals’ with incipient 
cataractous changes exceeded by a multiple 
that in the other group; at the four-week 
interval dividing cells about doubled the 
number counted in control litter mates. In 
clear lenses the mitotic rate was normal at 
this time and rose to a 25% increase by the 
end of the fifth week after alloxan injection. 
Figure 3 provides evidence for the changes 
of mitotic activity of animals with blood 
sugar levels above 350 mg. per 100 ce. As 
compared with the results shown in Figure 
1, the main difference rests in the absence 
of a depression of mitosis in the second and 
third week. The curve rose steadily from 
the second-week interval and was still 70% 
above the range determined in the control 
animals at the five-week period. 
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Fig. 3.—Effect of alloxan administration on mitotic rate and extrusion of Feulgen-positive 
material in the lens epithelium of rats with incipient cataractous changes and blood sugar 


levels over 300 mg. per 100 cc. 
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Fig. 4—Dense arrangement and duplication of 
epithelial cells in area of anterior pole of lens. It 
is the substrate of Y- or polygonal-shaped early 
lens opacities. Five weeks after alloxan injection. 
Non-fasting blood sugar level 483 mg. per 100 cc. 
Whole mount, Feulgen stain; reduced about 1/6 
from mag. X 1 


The main discrepancy between the results 
of clear and cataractous lenses related to 
extent of cell degeneration (Fig. 2). In 
clear lenses abnormal cells scarcely surpassed 


those encountered in control litter mates. 


Preparations from lenses with biomicro- 
scopically visible fine opacities contained 


many degenerate cells. Their number rose 
steeply after the 7th day and reached a 
peak on the 35th day, at the end of the 
experiment. The steady increase of the 
change was interrupted by relatively low 
counts at the 14- and 28-day intervals. 


Fig. 6—Advanced focal accumulation of epithe- 
lial cells with extrusion of chromatin material in 
preequatorial area. Twelve days after alloxan 
injection. Fasting blood sugar level 322 mg. per 
100 cc. Whole mount, Feulgen stain; reduced 
about 1/6 from mag. X 160. 
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Fig. 5.—Incipient focal accumulation of epithelial 

cells in preequatorial zone. Seven days after alloxan 
injection. Nonfasting blood sugar level 423 mg. 
per 100 cc. Whole mount, Feulgen stain; reduced 
about 1/6 from mag. X 160. 
Whereas nuclear fragmentation in other 
types of experimental cataract predominates 
in the preequatorial and equatorial zone of 
the epithelium, in the present series it ex- 
celled at the “foci” of the central area where 
cell proliferation and duplication took place. 
These flat mounts of the lens epithelium 
lend themselves well to show the amassing 
of surface epithelial cells around the anie rior 
lens pole and other scattered sites and the 
correlation with the patterns of opacities 
observed with the corneal microscope. This 
is illustrated in Figures 4 to 7. 

Histological Observations—The_ micro- 
scopic observation of sections of 32 lenses 
served for comparing the alloxan-induced 

Fig. 7—Advanced focal accumulation of epithe- 
lial cells in equatorial area. One week after 
alloxan injection. Nonfasting blood sugar level 


423 mg. per 100 cc. Whole mount, Feulgen stain; 
reduced about 1/6 from mag. X 160. 


Fig. 8.—Cross section of hydropic fibers under 
anterior lens capsule. Seven days after alloxan 
injection. Nonfasting blood sugar level 794 mg. 
per 100 cc. Hematoxylin and eosin stain; reduced 
about 1/6 from mag. X 2000. 


histopatholgy of the lens with biomicroscop- 
ic findings and with those obtained with the 
dissecting microscope on the Feulgen-stained 
preparations. Moreover, the relation of 
these changes to variations of mitotic ac- 
tivity and the extent of nuclear fragmenta- 
tion was made possible by processing the 
second, similarly involved, eye of 21 ani- 
mals according to the technique employed 
for whole mounts of the epithelium. 

The earliest fiber change at the seven-day 
interval related to the abnormal appearance 
of the subcapsular endings of the fibers at 
the anterior suture system (Fig. 8) and of 
the equatorial portions of fibers in deeper 
layers of the lens cortex (Figs. 9, 10A, 
and 10B). In several preparations granular 
debris replaced the regular fiber architecture 


Fig. 9.—Incipient fiber 
damage in middle layers 
of bow area consisting 
of granular light drop- 
lets. Note normal adja- 
cent fibers. Seven days 
after alloxan injection. 
Fasting blood sugar level 
147 mg. per 100 cc. 
Hematoxylin and eosin 
stain; reduced slightly 
from mag. X 950. 
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at the equatorial site (Fig. 9). This disinte- 
gration of the cytoplasm led to vacuolation 
and, by confluence of small vacuoles, to the 
development of large cystic spaces. In some 
sections the cavities contained granular mat- 
ter (Fig. 10A). At the early period and 
in the following weeks the cystic spaces were 
confined to a layer midway between capsule 
and the nucleus of the lens, with morpho- 
logically normal fibers and bow nuclei in 
juxtaposition, both centrally and _periph- 
erally (Fig. 10B). Foremost in the fiber 
histopathology during the following period 
was the excessive swelling of these cell 
components in the anterior cortex, matched, 
in the most advanced stages only, by 
analogous changes in the posterior cortex. 

The sections showed multilayered arrays 
of the epithelium, mostly at and around the 
anterior pole (Fig. 11), but occasionally 
also in a patchy or diffuse pattern at other 
sites on the anterior surface of the lens. 
In the studied stages of alloxan-induced 
damage the changes were always restricted 
to the anterior half of the lens. Displace- 
ment of bow nuclei was strictly directed 
forward and progressed from the second 
and third week after administration of the 
drug toward the anterior pole (Fig. 12). 
The advanced nuclei usually spread out in 
a layer located at a short distance from the 
surface epithelium. In four lenses the di- 
rection of the forward displacement of the 
bow nuclei reversed itself at a point close 
to the anterior pole, with a swing of these 
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Fig. 10A.—Early stage 
of fiber destruction in 
middle layers of bow 
area. The small droplets 
confluate to larger vac- 
uoles. Some of them are 
filled with granular de- 
bris. One week after 
alloxan injection. Non- 
fasting blood sugar level 
794 mg. per 100 cc. 
Hematoxylin eosin 
stain; reduced about 1/3 
from mag. xX 500. 


Fig. 10B.—Eleven days 
after alloxan injection. 
Nonfasting blood sugar 
level 385 mg. per 100 cc. 
Note the normal archi- 
tecture of adjacent layers. 
Hematoxylin eosin 
stain; reduced about 1/3 
from mag. xX 200. 


Fig. 11.—Multilayered 
epithelial proliferation at 
anterior pole of lens in 
front of gaping suture. 
Four weeks after alloxan 
injection. Nonfasting 
blood sugar level 418 mg. 
per 100 cc. Hematoxylin 
and eosin stain; reduced 
about % mag. 
400. 


tissue elements backward to form in cross 


proliferated surface epithelial cells at the 
section the shape of a flattened and slightly anterior pole. Another variant of the bow 
distorted S (Fig. 13). Frequently the most architecture consisted of a subdivision of 
anteriorly migrated nuclei blended with the the simple curve of the bow into two cres- 
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Fig. 12.—Multilayered 
epithelial proliferation at 
and around anterior lens 
pole blending with for- 
ward-migrated bow nu- 
clei. Extensive fiber 
hydrops neighboring 
areas#Five weeks after 
alloxan injection. Non- 
fasting blood sugar level 
576 mg. per 100 ce. 
Hematoxylin and eosin 
stain; reduced about ™% 
from mag. X 240. 


Fig. 13.—S-shaped ar- 
rangement of bow nuclei. 
The f or war d-migrated 
nuclei almost reach an- 
terior pole of lens. Four 
weeks after alloxan in- 
jection. Nonfasting blood 
sugar level 418 mg. per 
100 cc. Hematoxylin and 
eosin stain; reduced 
slightly from mag. X 40. 


Fig. 14—Bow area 
with abnormally back- 
ward displaced nuclei in 
deeper part with hydropic 
swelling of fibers in this 
layer. Four weeks after 
alloxan injection. Non- 
fasting blood sugar level 
540 mg. per 100 cc. 
Hematoxylin and eosin 
stain; reduced © slightly 
from mag. X 200. 
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cent-shaped parts, as illustrated in Figure 
14. 

Histological examination of lenses _re- 
moved 7 to 10 days after the alloxan injec- 
tion indicated, then, that the early diffuse 
or patchy haze, seen with the slit lamp, was 
brought about by the hydropic swelling of 
the anterior ends of the superficial lens 
fibers. The examination further suggested 
that hydropic swelling or granular decompo- 
sition of the fibers in deeper cortical layers 
in front of the lens bow is the substrate of 
the fine radial silky striation at the equator, 
as described in the paragraph on biomicro- 
scopic changes. 

The seen clinically, derived 
from the progressive destruction of part of 
the fibers in a_ relatively circumscribed 
area in deeper layers of the cortex in front 
of or partly interrupting the arch of the 
bow cells. Fibers and nuclei between this 
zone and the capsule exhibited normal mor- 
phology and spatial distribution. 

The microscopic examination confirmed 
the impression obtained at low magnification 
under the dissecting microscope; it showed 
that the surface epithelial cells piled up in 
several layers around and along the an- 
terior suture system and, thus, produced 


vacuoles, 


the star-shaped or circular opacities at an 
early date; the forward displacement of bow 
cells caused the subtle diffuse opacity under- 
neath. 
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The described histopathology existed, with 
a few exceptions, in rats in which alloxan 
administration had produced hyperglycemia 
amounting to more than 350 mg. per 100 cc. 
In the two instances with low blood sugar 
levels the possibility cannot be excluded that 
the sugar determination was at fault. 

Preliminary Experiments on Rabbits with 
Intravitreal Injection of Alloxan and Allox- 
anic Acid.—In this group of experiments 
the intravitreally injected rabbits were ex- 
amined weekly with the slit lamp and killed 
from 12 to 25 days after the administration 
of the following solutions: isotonic alloxan 
(0.2 to 0.4 ml.), five eyes; isotonic alloxanic 
acid (0.2 ml.), four eyes; 0.9% solution of 
sodium chloride at pH 7 (0.2 ml.), one eye; 
isotonic solution of hydrochloric acid at 
pH 1.2 (0.2 ml.), two eyes. Histologic 
examination was carried out on two globes. 
In the remaining lenses an equatorial in- 
cision of the Feulgen-stained preparation 
severed the anterior from the posterior half 
of the lens capsule with adherent epithelium. 
The two portions were mounted separately 
for counting of dividing and degenerate 
cells. 

In three pilot experiments on past breed- 
ers alloxan injection gave rise to the forma- 
tion of moderate veil or cellular vitreous 
opacities. No lens changes were noticed in 
these animals. Low-power microscopy on 
the lens of one eye which had received two 


Fig. 15—Drawing 
of epithelial cells prolif- 
erating towards the pos- 
terior lens pole. Three 
weeks after injection of 
alloxan in rabbit vitreous. 
Observed through  dis- 
secting microscope. Feul- 
gen stain. 
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injections of alloxan revealed, after comple- 
tion of the Feulgen reaction, proliferation 
of surface epithelium, which lined a com- 
plete broad sector of the posterior capsule 
(Fig. 15). The number of dividing cells 
(208) and degenerate cells (164) under the 
posterior capsule contrasted with a low count 
(dividing cells, 25; degenerate cells, 4) 
under the anterior capsule. In four prepa- 
rations from eyes injected with 0.2 ml. of 
alloxan the number of dividing cells (6 to 
12) and degenerate cells (1 to 3) was low 
in the posterior portion of the preparation 
three weeks after injection. A fine striate 
opacity perpendicular to the posterior hori- 
zontal suture characterized the biomicro- 
scopic picture in these eyes. Histologically 
it consisted of hydropic portions of sub- 
capsular fibers around the posterior lens 
pole. 

Injection of isotonic alloxanic acid and 
isotonic solution of hydrochloric acid of pH 
1.2 gave rise to a violent inflammatory re- 
action, predominantly in the posterior seg- 
ment of the eye. A dense opacity developed 
in the posterior cortex during the first week, 
and in the following two weeks the anterior 
cortex became also partially cataractous. The 
histologic picture was dominated by exten- 
sive fiber damage in the posterior cortex. 
Its surface was lined with an almost con- 
tinuous layer of relatively well-preserved 


Fig. 16.—Distruction of equatorial zone. Three 
weeks after injection of alloxanic acid in 
vitreous of rabbit. Note proliferation of regular 
layer of epithelium underneath posterior capsule 
at left. Whole mount, Feulgen reaction; re- 


duced about 1/6 from mag. X 160. 


epithelial cells, with many mitoses and 
degenerate cells. The number of dividing 
cells ranged from 114 to 320 in the posterior 
half but was depressed in the anterior por- 
tion. There were 169 to 413 cells with 
nuclear fragmentation counted posteriorly, 
and 29 to 275 were counted anteriorly. The 
equator showed severe destruction and was 
occupied by a broad amorphous Feulgen- 
positive zone (Fig. 16). The results of these 
experiments are not tabulated because of 
their preliminary nature. 


Comment 

This study is a part of an investigation 
which had as its aim the determination of 
the role the epithelium plays in the patho- 
genesis of experimental and senile cataract.® 
The literature on lens changes in alloxan 
diabetes—first described rabbits by 
sailey, Bailey, and Leech *—is extensive. 
Attention has been paid to clinical and his- 
tological morphology in the past in many 
contributions.77° Yet a clear appreciation 
of changes in the epithelial layers and the 
bow nuclei in the cataractous process is 
lacking. It stimulated the present investi- 
gation, with the purpose of studying and 
relating epithelial and bow pathology with 
the fiber changes and identifying the an- 
atomical substrate of the clinically observed 
opacities. Specifically, it was hoped to 
narrow the gap in the knowledge of the 
pathogenesis of alloxan cataract by the 
combined use of several technical proce- 
dures, such as biomicroscopy, cytological 
examination of flat mounts of the epithe- 
lium, observation of whole Feulgen-stained 
lenses at low magnification, and microscopic 
examination under high power. Further- 
more, controlled conditions of work on litter 
mates in sufficiently large series provided 
the basis for arriving at safe conclusions. 

In the main part of the study alloxan was 
administered systemically in rats and was 
used tentatively in the form of intravitreal 
injections in rabbits in a small group of 
experiments. The deductions made from the 
results of the rat experiments corroborate 
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in several respects the findings of early in- 
vestigations as far as the parameters of the 
studies coincide. In other instances they 
deviated from previous reports. It is sur- 
prising, however, that the points of agree- 
ment outweigh those of discordance when 
the differences of strain, species, and age of 
the experimental animals; of the technique 
of alloxan administration; of the procedure 
to establish the diagnosis of early lens opaci- 
ties, and of the state of cataract used as 
criterion for lens damage are taken into 
account. Since in this paper the systemic 
use of alloxan was limited to the rat, no 
reference will be made to lens damage de- 
scribed in rabbits, mice, or dogs, despite the 
apparent similarities of the slit-lamp and 
histological changes in these species. Perti- 
nent biomicroscopic observations on the rat 
have been given by Bellows and Shoch*; 
Kok-Van Alphen and Cohen"; Janes, 
Bounds, and Leinfelder'*; Babel,® 
Bounds, Janes, and Leinfelder.'® 


and 


Analysis of fiber and cell changes and 
their relation to the biomicroscopic picture 
could be conducted more successfully in the 
alloxan rats than in previous work because 
of the addition of one or two new methods 
of examination. Among the types of lentic- 
ular opacities studied, alloxan cataract, as 
stated previously by other workers,*” most 
closely resembles the galactose-induced lens 
damage, as far as early hydropic swelling 
of fibers and vacuolation at certain arezs are 
concerned. Lenticular changes in the al- 
loxan-treated rat, however, are at variance 
with reported observations on any other 
type of studied experimental cataract with 
respect to the patchy or focal arrangement 
of proliferating and degenerate cells in the 
epithelium and the extent of the unidirec- 
tional migration of the bow nuclei. It is 
of interest and reminiscent of galactose 
cataract that the germinative area does not 
lose its capacity to form new healthy lens 
fibers, despite the severe damage at a neigh- 
boring zone in the bow area. The reported 
therapeutic effect of insulin treatment for 
the restoration of lens transparency in early 
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stages of the cataractous process *!° is 
reflected in the morphologic integrity of this 
part of the germinative zone. 

The description of the slit-lamp view of 
the early lens lesion by Bellows and Shoch * 
is almost identical to that presented here. 
However, these workers explained the 
Y-shaped or triangular opacities by the up- 
take of water at the suture lines and its 
diffusion into the adjacent fibers. It was 
shown in the current study that the lens 
epithelium is strongly implicated in the 
cause of these opacities. Bellows and 
Shoch* and Bounds, Janes, and Leinfel- 
der ™ illustrated the histologic picture of 
duplication of the epithelium at the anterior 
pole, an observation which was fully con- 
firmed in the present investigation. This 
multilayered piling up of the epithelium, 
however, occasionally involves, in a diffuse 
or patchy fashion, other areas of this cell 
layer. Early hydropic swelling of lens fibers 
at the equator and near the anterior surface 
has been emphasized by Friedenwald and 
Rytel,* and the vulnerability of the sub- 
capsular young fibers at the lens equator 
has been remarked on by Babel.* This 
statement needs modification, as the young- 
est, most superficial, fibers appear not to be 
damaged by the toxic agent; the area of 
hydropic swelling and disintegration of the 
fibers is regularly noted in the deeper part 
of the cortex at the bow area and is sepa- 
rated from the surface by a layer of normal 
fibers and nuclei. No explanation can be 
given at present for this selective topog- 
raphy of early injury to elements in a rather 
protected area of the lens. 

The activity of the bow nuclei and their 
advancement towards the anterior pole has 
not been previously related to the catarac- 
tous process. It could be argued that the 


migration of these cell components and the 
surface epithelium proliferation which fol- 
lows the development of fiber hydrops 
promptly, or coexists with this lesion, indi- 
cates a protective function of these tissue 
elements. The acceptance of such a rela- 
tionship would tend to underestimate the 
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perplexities of the situation. Heaping up of 
epithelial cells in focal areas was not clearly 
connected with the pathology of underlying 
fibers, and, vice versa, sites of localized 
fiber damage were often covered by normal 
epithelium. The possibility must be enter- 
tained, then, that the two forms of tissue 
injury are coordinate rather than causatively 
correlated. In contrast to the information 
contained in the literature,*:°!? fibers in the 
posterior cortex preserved their morphologi- 
cal integrity except in advanced stages of 
cataract formation; no cell proliferation in 
this part of the lens occurred in the five- 
week period. 

Cell degeneration and cell division was 
excessive in the area of the anterior pole, 
similar to the observation on other types of 
experimental cataract, in which extreme 
mitotic activity coincided with the increase 
of cell degeneration. The number of cells 
with extrusion of Feulgen-positive material 
was of the same magnitude as that counted 
in galactose cataract and less pronounced 
than in radiation damage produced by 1000 
r x-ray and in busulfan (Myleran) cata- 
ract.® 

Injection of alloxan and alloxanic acid in 
the vitreous in order to study the effect of 
these components on the lens might appear 
unrelated to the problem of the cataract 
formation in alloxan-diabetic animals. How- 
ever, the pattern of epithelial damage does 
not exclude a particular susceptibility of 
the cells to whatever the offending noxious 
agent may be. It has been concluded by 
Patterson,'**? from the results of his ex- 
tensive investigative work in this field, that 
hyperglycemia cannot be considered the 
direct mediator for the development of cata- 
ract, although it regularly accompanies the 
evolution of the lens pathology and is 
thought to be the causative factor by the 
great majority of investigators. In discuss- 
ing the topical use of alloxan it is appro- 
priate to refer to the fact that the mechanism 
by which alloxan produces selectively— 
within minutes—the injury of the beta cells 
in the island tissues of the pancreas is 
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disintegration of these cells by six hours, 
at the onset of the hypoglycemic phase. 

The results of the experiments with intra- 
vitreal administration of alloxan, alloxanic 
acid, and isotonic solutions of hydrochloric 
acid at corresponding pH values are too 
incomplete to be reviewed, but the sub- 
capsular proliferation of the epithelium 
elicited by these compounds and confined 
to the posterior half of the lens deserves 
mention. The question whether pH changes 
or specific chemical action produces this 
effect is unanswerable at present. It has 
been mentioned by Bounds, Janes, and 
Leinfelder?® and confirmed in this study 
that apparently clear lens may exhibit mor- 
phologic changes upon examination. It re- 
mains to be seen whether Mandel and his 
co-workers’ observations **-*5 on clear rabbit 
and rat lenses of an increase in adenosine 
triphosphatase activity, augmented ability to 
consume pyruvic acid, and the depression 
of hexokinase activity eight days after 
alloxan injection apply to the normal histol- 
ogy of this material. From the technique 
used and the time interval which had elapsed 
after injection, it would be expected that 
fibers and epithelium had undergone changes 
at the time of chemical analysis. 


Summary 


The morphology of incipient alloxan- 
induced cataract has been studied systemati- 
cally under controlled conditions by 
comparing the results of various technical 
approaches to the problem. 

Biomicroscopically visible signs of early 
lens damage could be analyzed histologically 
as to the participation of epithelium, fibers, 
and bow nuclei in the pathologic process. 

The histopathologic changes in early 
stages are limited to the anterior cortical 
layers and consist, at the very onset, of 
hydropic swelling of lens fibers with subse- 
quent disintegration of the cytoplasm and 
proliferation of the epithelium. 

The areas of predilection for the fiber 
damage are located in deeply seated portions 
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of fibers at or in front of the lens bow and at 
anterior subcapsular endings of fibers pre- 
dominantly around the suture system. 


The peripheral stratum of the germinative 
area did not seem to lose its capacity to 
provide new fibers at a time when extensive 
cataractous changes had taken place in the 
anterior and posterior cortex. 

The patchy areas of epithelial cells at the 
anterior pole and occasionally at other sites 
of the cell layer are not clearly related to 
fiber pathology and distinguish alloxan- 
induced cataract from other experimentally 
induced lenticular opacities. 

Since the chemical mechanism which re- 
sults in the lens damage of alloxan-diabetic 
animals is not known and since it is unlikely 
that hyperglycemia by itself mediates the 
production of cataract, experiments on the 
local effects of alloxan and alloxanic acid 
were initiated, but the 
further investigation. 


Mr. Fred Meiller did the microphotographic 
work in this study. 


problem requires 


Ophthalmology Branch, National Institute of 


Neurological Diseases and Blindness (14). 
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Herpetic infection of the eye constitutes 
one of the commoner and less responsive 
therapeutic problems faced by the ophthal- 
mologist. The incidence and clinical features 
of this disease were catalogued by Gunder- 
sen! in his classic paper published more 
than 20 years ago. Thygeson, Kimura, and 
Hogan ? have reviewed recent developments 
and have set forth the current status of the 
problem of herpes oculi. From these studies, 
it appears that herpes corneae may actually 
be increasing in frequency, that its compli- 
cations are increasing in severity (partly as 
a result of injudicious treatment with 
corticosteroids ), and that no specific chemo- 
therapy exists for this disease. 

The ecology of herpes simplex virus in 
human beings has been elucidated by Bur- 
net * and has been reviewed by Blank and 
Rake.t Antibody surveys of various popu- 
lations have shown a_ neutralization of 
herpes simplex by the sera of high per- 
centages of persons. Uniformity of anti- 
herpes activity in human y-globulin samples 
from different geographic regions was 
demonstrated by Heyl, Allen, and Cheever.® 
In the “in vivo” counterpart of these studies, 
Cheever and Daikos® demonstrated only 
a minimal prophylactic effect of human 
y-globulin against experimental herpes en- 
cephalitis in mice. 

During the past 10 years, ophthalmolo- 
gists have used human y-globulin both 
topically and parenterally against herpes 
corneae in humans. The results have been 
disappointing in the majority of cases. We 
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attribute failure of this treatment to (1) 
inaccessibility of intracellular virus to ex- 
tracellular antibody and (2) avascularity of 
the normal cornea. There were, however, 
a few cases in which parenteral y-globulin 
therapy was followed by a rapid marked 
subjective and objective improvement far 
greater than could have been expected to 
occur spontaneously from the course of the 
disease up to that point. The common fea- 
ture of all these cases was that the cornea 
was vascularized as a result of prior or 
long-standing herpetic infection. 

These observations suggested an evalua- 
tion of the therapeutic significance of 
parenteral y-globulin in ocular herpes; the 
anterior uveal tract was selected as the site 
for study because of its vascularity. In- 
jection of herpes simplex virus into the 
anterior chamber of a rabbit’s eye results 
in a specific inflammation of the iris, char- 
acterized by edema, hyperemia, and ciliary 
congestion. Stromal edema of the cornea is 
a fairly constant accompaniment of the 
iritis; no primary nor secondary dendritic 
involvement of the corneal epithelium has 
been observed in any animal. In some rab- 
bits the disease progresses to encephalitis 
and death. In the surviving animals spon- 
taneous resolution of the process occurs, 
with a minimum of residual signs. The 
course of the disease is sufficiently distinc- 
tive to permit reliable clinical observations 
to be made. 


Materials 


Virus Agent.—The stock Zaccardi strain 
X569A of herpes simplex virus * was used 
throughout the experiment. The virus was 


* Dr. John F. Enders provided this virus. 
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present in a 107! suspension of chick 
embryo in CAF (5% beef embryo extract, 
5% horse serum, and 90% cow amniotic 
fluid, containing 50 units of penicillin per 
milliliter and 0.005 ml. of soybean trypsin 
inhibitor per milliliter) and had an infective 
titer of 10-* to 10~-* for chick embryo 
tissue. The suspension was tubed in 1 ml. 
aliquots and stored at —70 C. A single 1 
ml, portion was used to inoculate all eyes 
in a given series. 

Globulin Preparation—Human serum 
y-globulin (Cutter Laboratories, Berkeley, 
Calif., Lot 646-12) from venous non- 
placental blood was used. The preparation 
contained 165 mg. of y-globulin per cubic 
centimeter and was preserved with thimero- 
sal 1:10,000. 

Rabbits —Normal 3 to 4 kg. New Zea- 
land albino rabbits of both sexes represent- 
ing a single strain were obtained from the 
Jenson Farm, Hopkinton, Mass. 


Methods 


Technique of Virus Inoculation —With 
the animal anesthetized with pentobarbital 
sodium the anterior chamber was entered 
with a 27-gauge needle through a slanting 
track in the corneal periphery and 0.04 cc. 
of aqueous was withdrawn. Then 0.03 cc. 
of virus or heated control suspension was 
inoculated into the chamber through the 
same track. With practice, this procedure 
was accomplished with a minimum of 
trauma to the eye. The experiment was run 
in five series of eight rabbits each. The 
first three series received the virus suspen- 
sion in one eye and the heated suspension 
in the other (see controls), while the re- 
maining two series were inoculated in both 
eyes with virus suspension. 

Technique of Globulin Injection.—l ive 
cubic centimeters of undiluted globulin was 
injected intraperitoneally into each treated 
animal. In the first four series this globulin 
injection preceded inoculation of the virus 
by 24 hours. In the fifth series the globulin 
was given on the third day after inocula- 
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tion. The intraperitoneal injection of glob- 
ulin was well tolerated by all animals. 

Observations —The animals were ob- 
served daily, and the gross appearance of 
the eyes was recorded. The eyes were ex- 
amined with the biomicroscope at first, but 
this was discontinued when it appeared that 
macroscopic evalution was sufficient. The 
severity of the reaction was rated from 0 
to 4+. Objective criteria for the ratings 
were iris hyperemia, ciliary congestion, cor- 
neal edema, and conjunctival exudate. 
Checks were made at irregular intervals by 
an observer unaware of the identity of the 
individual animals. 

Controls.—The specificity of the infection 
was established by the absence of pathogenic 
bacteria in cultures of the virus suspension 
and by the injection of a control suspen- 
sion of virus heated to 60 C for one hour in 
the fellow eye of animals in the first three 
series. Variation in the potency of individ- 
ual doses was excluded by the use of a 
single aliquot of virus to infect all animals 
in a given series. 

The rabbits to be treated were selected. 
at random, i. e., the rabbits were numbered 
and cards with corresponding numbers were 
mixed and drawn. 

Rabbits were isolated in individual cages ; 
this fact, as well as the intraocular nature 
of the infection, eliminated the possibility 
of cross infection. In none of the first three 
series was there any reaction in the control 
eye which could have been attributed to 
infection from the fellow eye. Each experi- 
mental series included parallel control ani- 
mals, and so environmental factors were 
identical in the case of treated and un- 
treated animals. 


Results 


Control Eyes.—Slight iris hyperemia and 
mild ciliary congestion were present on the 
day following the inoculation of the heated 
virus suspension. The reaction subsided 
rapidly, and these eyes presented a normal 
appearance by the second day. 
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TapBLe 1.—Sample Protocol on Day 8 (Series 2) 


Nontreated rabbits Rating 
1 ++4++ 
2 +4+++ 
3 ++ 
4 ++ 
Treated rabbits 
5 + 
6 ++++ 
7 ++ 
+ 


Infected Evyes.—-Instead of subsiding 
after the trauma of inoculation, the reac- 
tion progressed to a stage of moderate to 
marked edema and hyperemia of the iris, 
engorgement of the circumcorneal vascular 
ring, and stromal edema of the cornea. This 
stage reached its height in two to three 
days in all eyes and then continued at the 
same level. Few untreated eyes showed re- 
covery before the eighth or ninth day. The 
signs gradually diminished and disappeared 
by the 14th day. Irregularity of the pupil 
from posterior synechiae was the only resid- 
ual lesion and occurred in 60% to 75% of 
cases, 

In most animals receiving y-globulin 
there was a quantitative improvement from 
the fifth day onward. This occurred at the 
same time in animals which received the 
globulin before inoculation as it did in those 
receiving globulin after infection had de- 
veloped. 

Analysis.—The ratings were recorded on 
a protocol as illustrated in Table 1. For 
purposes of statistical evaluation of the 
series, an eye rated 0 to 1+ was considered 
to have recovered, while one rated 2+ to 
4+ was not. 

The cumulative data from the treated ani- 
mals were compared with the data from 
the untreated ones. It appeared that the 
eyes of treated animals showed an actual 
difference in the course of the disease. Since 
almost all the eyes had recovered by two 
weeks, comparison of end-results offered no 
information. Therefore, the daily results 
were subjected to a y*-analysis to deter- 
mine whether the course of the disease had 
been modified. The method of analysis as 


70 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


TABLE 2.—Chi-Square Determination for Data 


of Table 1 
Recovered Inflamed 
(0-1+) (2+-4+) 
-Globulin treated 2 2 
ontreated 0 
x *=2.67 


applied to the data from Table 1 is shown 
in Table 2. 

The cumulative results of the four series 
in which y-globulin was given before inocu- 
lation were analyzed, and the x? values are 
recorded in the second column of Table 3. 
P (probability that chance could account for 
the result) values are recorded in the third 
column. The x? and P values for the fifth 
series (treated after inoculation) are re- 
corded in Columns 4 and 5, respectively. 

In the pretreated animals (Table 3, Col- 
umn 3) chance could have been responsible 
for the improvement less than 5 times in 
100 from the fifth day to the eighth. The 
animals treated after inoculation (Table 3, 
Column 5) show significant values of the 
same order of magnitude over approxi- 
mately the same time range. 


Comment 
After intraperitoneal injections y-globulin 
appears in the blood stream in minutes? 
and persists for a measurable length of 
time. Using I'*!-labeled globulin, Dixon * 


TABLE 3.—Summary of the Significance of 


Treatment 

Series 1-4* Series 5t 

(40 Eyes) y (16 Eyes) 
Day x? P x? P 
1 0.53 0.46 000 1.00 
2 2.11 0.15 0.00 1.00 
3 1.02 0.31 0.00 1.00 
4 1.02 0.31 1.07 0.30 
5 4.44 0.03 3.69 005 
6 4.33 0.04 3.69 0.05 
7 4.33 0.04 5.33 0.02 
8 5.63 0.02 2.62 0.10 
y 2.13 0.14 4.27 0.04 
10 1.13 0.29 2.29 0.13 
ll 0.48 0.49 2.29 0.13 
12 0.48 049 2.29 0.13 
13 0.96 0.33 1.00 0.32 
14 1.66 0.20 1.00 0.32 


* Half the animals were pretreated with parenteral human 
y-globulin 24 hours prior to inoculation of herpes simplex. 

+ Half the animals were treated with parenteral human 
y-globulin three days after the inoculation of herpes simplex. 
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HERPES SIMPLEX IRIDOCYCLITIS 


found the half-life of foreign globulin in 
the blood stream of rabbits to be four to 
five days. 

As reviewed by Woods,® in 1933, Leber 
showed that agglutinins were present in the 
aqueous of passively immunized animals 
about 4 hours after the passive immuniza- 
tion and apparently reached their highest 
concentration in about 24 hours. Miyaschita, 
Gruter, and Salus showed that agglutinins 
were present in aqueous at 1/1000 to 1/2000 
of the serum level. In 1909 Miyaschita 
showed that after a puncture of the anterior 
chamber the secondary aqueous contained 
antibody levels augmented 200 to 800 times. 
Kodoma showed that repeated punctures of 
the anterior chamber raised aqueous levels 
to 12% to 25% of the serum level. 

Davson,’ in his more recent work, states 
that the normal blood-aqueous barrier is 
penetrated by the various substances in the 
plasma at a characteristic rate. The very 
slowly penetrating substances of the plasma, 
the high-molecular-weight proteins, are pres- 
ent in such small concentrations that their 
presence is detected only with difficulty ; the 
aqueous is frequently described as virtually 
protein-free. To show that normal condi- 
tions prevailed in this experiment a formol 
gel test for globulin was performed on 
pooled samples of primary aqueous with- 
drawn from our rabbits at the time of 
inoculation, i. e., 24 hours after the intra- 
peritoneal injection of 5 cc. of y-globulin. 
The negative results indicated that the bar- 
rier was still intact. 

To study the effect of the inoculation 
procedure we withdrew 0.04 cc. and re- 
placed 0.03 cc. of aqueous. Samples of sec- 
ondary aqueous were withdrawn two hours 
later and subjected to a formol gel test. 
This time the reaction was positive, indi- 
cating that the barrier had been broken. 


We assume, therefore, that human globu- 
lin was preserit in the aqueous humor start- 
ing from the time of inoculation of the 
virus. Nonetheless, infection not only oc- 
curred in the pretreated animals but con- 
tinued unmodified until the fifth day after 
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inoculation of the virus. When immune 
globulin was withheld until the third day of 
the disease, significant modification likewise 
appeared on the fifth day, exactly as in the 
case of the pretreated animals. One may, 
therefore, hypothecate that the virus became 
fixed to tissue before it could be neutral- 
ized by antibody and that the modification 
of the disease resulted from phenomena 
occurring in the tissues after development 
of the infection. 

Since it is generally believed that intra- 
cellular virus is protected from the action 
of extracellular antibody, any modification 
of disease already developed must result 
after breakdown of tissue cells, a process 
which would liberate the virus from the 
cells or permit penetration of the globulin 
into decomposing cells. Similarity of  re- 
sults in the pretreated and post-treated ani- 
mals could be explained by postulating that 
sufficient time for the breakdown of tissue 
cells must elapse before the virus is ex- 
posed to antibody which has accumulated 
in the aqueous and iris stroma as a result 
of increased capillary permeability and: in- 
flammatory hyperemia. 

Such a hypothesis is also consistent with 
the failure of corneal infections to respond 
to immunotherapy. In the corneal epithe- 
lium, a layer of high cellularity and low 
vascularity, spread of virus from cell to 
cell could (and probably does) occur with- 
out risk of interception by extracellular 
antibody. In the corneal stroma, a layer of 
low cellularity and low vascularity, it is 
possible that the concentration of antibody 
would be insufficient to prevent infection of 
the corneal stroma cells by virus liberated 
from the overlying epithelium, if, in fact, 
such infection actually does occur. Patho- 
logic vascularization of the cornea, by in- 
creasing the concentration of antibody, 
could conceivably shift the balance in favor 
of the immune mechanism. 

The fact that significant differences are 
no longer found after the eighth day is 
explained by spontaneous improvement of 
untreated eyes in the experimental disease. 


71 


A. M. A. ARCHIVES OF OPHTHALMOLOGY 


In experiments of this type, the most 
sensitive test of therapeutic effect requires 
a dose producing infection in only 50% of 
eyes inoculated (IDs9). An infectious dose 
which gives a marked reaction in 100% 
of eyes constitutes a more serious challenge 
to the therapeutic effect of an agent being 
tested, and we therefore feel that this adds 
significance to our findings. 


General Comment 

Although signs of iris irritation (miosis, 
circumcorneal congestion, and photophobia ) 
occur in the majority of human cases of 
herpes corneae, it is problematic how many 
of these represent actual infection of the 
iris and ciliary body by the virus. Pre- 
sumably, the manifestations in many of 
these cases can be attributed to axonal re- 
flexes arising in the diseased cornea. In 
others, however, the occurrence of iris 
edema, ciliary hyperemia, and secondary 
glaucoma suggests that the anterior uvea 
may be the site of active involvement by the 
virus. The present experiments, in addi- 
tion to the clinical impressions received from 
a limited number of cases,'! suggest that 
the parenteral use of human serum y-globu- 
lin represents a rational and innocuous, if 
not definitive, approach to the difficult thera- 
peutic problem presented by certain cases 
of herpes simplex infection in the human 
eye. 


Summary and Conclusions 
Inoculation of herpes simplex virus into 
the anterior chamber of rabbits produced a 
specific inflammation of the anterior uveal 
tract. 
The course of experimental herpetic iritis 
was shortened by human serum y-globulin, 


72 


injected intraperitoneally either one day be- 
fore or three days after inoculation. 


Theoretical aspects of the problem are 
discussed. 


243 Charles St. (14). 
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Anterior Lens Capsule 


[:xfoliation of portions of the anterior 
lens capsule from the effect of heat was 
recognized studied extensively by 
Ascher,! Elschnig,? Vogt,* and other Euro- 
pean investigators 35 years ago. For about 
10 years thereafter reports in the European 
literature on various aspects of this condition 
appeared frequently, but they have been 
scarce since then. The condition is probably 
appearing less often because of less ex- 
posure to heat in the modern manufacture 
of steel and glass and because of better 
protection of eyes with filters. Although 
heat cataract, which begins at the posterior 
pole cf the lens, and detachment of the 
anterior lamellae of the anterior capsule may 
be associated, either may appear indepen- 
dently as a separate clinical entity. Vogt 
and his co-workers and other investigators 
have shown that heat cataract is produced by 
infrared rays and may occur without de- 
tachment of the lens capsule. 

Capsular exfoliation is typically bilateral. 
The anterior capsule is affected within the 
pupillary region. The edge of the detach- 
ment lies peripherally, behind the iris. The 
rupture of the capsule occurs approximately 
concentric with the pupil, and the free edges 
of the central flap curl forward. 

Senescence as well as the application of 
heat can bring about loosening and dissocia- 
tion of the anterior capsular lamellae within 
the living eye, and both in heat detachment 
and in senile exfoliation a dissociation of 
the capsule into coarse single lamellae pre- 
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cedes the detachment. Among those working 
with high concentrations of heat who are 
equally or similarly exposed, detachment of 
the lamella occurs in only a few, indicating 
an individual predisposition. 

Vogt suggested that the separation of the 
lamella is probably a consequence of the total 
damage of the heat of convection which is 
produced in the iris and lens by these rays. 
Goldschmidt * believed from his study of 
several cases that the entire thickness of 
the capsule and the underlying epithelium 
are damaged and suggested that the infrared 
rays slowly coagulated the surface of the 
lens, rendering the cortex impervious to the 
action of the aqueous and thereby preventing 
the formation traumatic cataract. 
Riedl *® studied two enucleated eyes with the 
lens in situ, in which detachment of the 
lamina had ocurred, and described the in- 
creased tendency to fissure formation and 
the fragility of the capsule. 

It was anticipated that, in examining 
workers from the iron industry, heat 
cataracts and detachment of the anterior 
capsular lamellae might be observed fre- 
quently. Such has not been the case, and 
only one patient with true exfoliation has 
been seen in 10 years. Death of this patient 
presented an opportunity for direct corre- 
lation of the clinical and histopathologic 
findings of this condition. 


of a 


Report of a Case 
Case 1.—A man, aged 72, was first 
examined in October, 1949, suffering from 
agonizing pain and loss of vision in the 
left eye. The pain had been developing 
with increasing severity for three weeks, 
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and miotics prescribed elsewhere had been 
ineffectual. Diminution of left vision had 
been first noted three years previously, and 
at that time a diagnosis of cataract had been 
made. There were no complaints about the 
right eye. 

For 31 years he had been welding steel 
for railroad car axles, working eight hours 
a day, six days a week. He was at a 3 ft. 
working distance from the steel, which was 
at an average temperature of 1800 to 2200 
F. At no time during this work did he 
wear a shield or a filtered lens. For the 
past 12 years he had been working inter- 
mittently in a blacksmith shop, with temper- 
ature of the working metal around 1400 F, 
and protective lenses were not used. 

He was a well-developed well-nourished 
white man, whose blood pressure was 
200/105. The presence of diabetes had been 
discovered at the age of 69, and at the 
time of examination (three years later) the 
patient required 100 units of insulin daily. 
the right eye visual 
Upon dilation of the 
iris, a rupture of the lamella of the anterior 
capsule of the lens could be seen as a delicate 
rectangular flap of homogeneous material, 
approximately in the center of the pupil, 
floating in the aqueous humor (Fig. 1). 
With a narrow slit-lamp beam of light at 
a 45-degree angle, the glistening outlines 
could be thrown into relief. The rectangular 
flap was free below and on two sides but 
remained attached at its base above. As they 
curled upward, the free edges glistened in 
front of the which was. slate-blue. 
Scattered over the anterior capsule both in 
the detached and in the nondetached areas 
were small dark-reddish-brown clumps of 
pigment. Posterior to the detached area the 
lens was covered by a bluish-white 
membranous layer, apparently capsular in 
nature, beneath which the lens showed only 
the changes of nuclear sclerosis customarily 
observed at this age. There were no sub- 
capsular deposits posteriorly and no indica- 
tions of senile or thermal cataract. The 
ocular tension was 28 mm. Hg. The visual 
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field was normal. The angle was open, but 
a few peripheral anterior synechiae were 
present, and a diagnosis of open-angle 
glaucoma was made. 

In the left eye vision was nil. The ciliary 
injection was intense; the anterior chamber, 
shallow, and seclusio pupillae was present. 
The corneal bedewing was so severe that 
most of the details of the iris, lens, and 
capsule were obscured. There were a few 
scattered keratic precipitates and a heavy 
aqueous flare with cells. The ocular tension 
was 75 mm. Hg. 

Enucleation of the left eye was urged 
because of the presence of absolute glaucoma 
with pain and the possibility of an intra- 
ocular tumor. However, the patient and 
his relatives insisted upon an operation for 
the relief of glaucoma, as that had been 
the diagnosis elsewhere. On the next day, 
with use of thiopental (Pentothal) sodium 
anesthesia, a wide basal iridectomy with a 
2 by 4 mm. sclerotomy was performed, but 
only about 0.5 cc. of aqueous trickled 
out, and the eye remained firm. A 1.5 mm. 
trephine opening was then made in the upper 
outer quadrant of the sclera, 8 mm. posterior 
to the limbus. On penetration of the sclera 
about 2 cc. of greenish-brown fluid gushed 
forth. The tension was lowered immediately, 
and the anterior chamber filled with blood. 
In a few minutes the eye became firm 
again, owing to intraocular hemorrhage. 

The operation was temporarily halted, 
and another consultation was held with the 
patient’s relatives, at which time permission 
for enucleation was again urged. Acquies- 
cence was secured, and the enucleation was 
performed. The Armed Forces Institute of 
Pathology report is as follows: ‘Malignant 
melanoma of choroid, spindle cell subtype 
A; massive intraocular hemorrhage with 
retinal detachment; secondary glaucoma, 
(depression of lamina cribosa); atrophy of 
optic nerve; cataract, senile type; lens cap- 
sule suggestive of lens exfoliation.” 

During the postoperative period and af- 
terward, glaucoma of the right eye was ob- 
served. Pilocarpine nitrate (2%) was 
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Fig. 1 (Case 1).—Clinical picture of right eye one 
year prior to basal iridectomy. The rectangular flap is 
the detached anterior capsular lamellae, its free edges 
rolled up like a scroll. The thin gray line indicates the 
region of spatial separation of the membrane from the 
remaining lens capsule. The broad gray area above it 
indicates the site of incipient dissociation and probably 


wrinkling (see Fig. 2). 


Fig. 2 (Case 1).—Vertical section through exfoliated capsular lamellae. Cross section of 
several horizontal folds. Note blue color of capsule and red color of detached membrane. 


Trichrome stain; x 115. 


Fig. 3 (Case 1).—Area in anterior capsule 
near the point of beginning dissociation. Note 
the different staining properties of degenerating 
anterior lamellae and remaining capsule and the 
irregular spacing of capsular epithelial cells. 
Hematoxylin and eosin; x 300. 


Fig. 4 (Case 1).—Anterior equatorial region 
of the lens capsule, showing distinct pericapsu- 
lar membrane (zonular lamella) with the same 
staining property as the capsule. Trichrome 
stain; x 560. 
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THERMAL DETACHMENT OF LAMELLA 


instilled three times a day, but the tension 
was not controlled. Physostigmine (Eser- 
ine) sulfate (144%) was used, but the ocu- 
lar pressure remained at 32 mm. Hg. 
Phenylephrine (Neo-Synephrine) hydro- 
chloride (10%) reduced the ocular tension 
to 17 mm. Hg, and by use of it three to 
four times a day ocular tension was con- 
trolled satisfactorily for five weeks. 

By late December the tension became ele- 
vated again, despite the increased use of 
phenylephrine, and in January, 1950, the 
patient was hospitalized and a full iridec- 
tomy was performed. The iris prolapsed 
after the keratome incision was made, so 
that it was unnecessary to introduce the 
forceps into the anterior chamber to grasp 
the iris. The iris sector was torn away 
from its root and sectioned. The detached 
lamella was not touched, and postopera- 
tively it remained unchanged in size and 
shape. The ocular tension remained within 
normal limits for three months, but by 
April, 1950, it increased again to 32 mm. 
Hg. Pilocarpine nitrate (2%) was again 
ineffective, but the tension was controlled 
with the combination of carbachol (Car- 
cholin) and phenylephrine. Early in 1951 
the visual acuity was 20/25. The central 
visual field was normal. By the middle of 
1951 a senile cataract had begun to form, 
and by December the vision had decreased 
to 20/50. The ocular tension remained 
within normal limits with the use of 
carbachol and phenylephrine, and by the 
middle of 1953 the cataract had progressed 
further, so that the vision was 20/200. The 
patient’s general health had become poor. 
The fundus details could not be seen clearly, 
but retinal aneurysms were thought to be 
developing. 

By October, 1954, the vision had de- 
creased to counting fingers and projection 
was not present in all fields. His diabetes 
was not well controlled. The ocular ten- 
sion was 24 mm. Hg. In July, 1956, the 
tension was 27 mm. Hg and the vision was 
limited to light perception, and projection in 
some fields. The splitting of the anterior 
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lens capsule appeared to be identical with its 
appearance when the patient was first 
examined, seven years previously. In No- 
vember, 1956, the patient died, and the eye 
was obtained for study. 

Histologic Findings.—The eye was sec- 
tioned in the vertical plane to show, if possi- 
ble, the transition of the detached lamella 
into the intact lens capsule. 

Behind the superior limbus there was a 
slanting well-healed penetrating scar, whose 
course was marked by some inclusions of 
pigment and whose inner end was indicated 
by a slight thickening of Descemet’s mem- 
brane. 

The corneal epithelium was slightly ir- 
regular, owing to hydrops of some of its 
foot cells. Stroma and endothelium ap- 
peared normal aside from some hydrops of 
the latter in the most peripheral region over 
small Hassall-Henle warts. 

The anterior chamber was normally deep; 
the angle was open except above, where the 
stump of iris root was lying, apparently 
loosely, against the trabeculum or portions 
of it. The spaces of Fontana were densely 
packed with pigment debris, and most of 
the trabecular meshwork appeared sclerosed 
(Fig. 5). 

The chamber angle and ciliary body had 
hyperopic configuration. A wide portion 
of the superior iris was missing (total post- 
operative coloboma). There was a broad 
old posterior synechia of the pupillary por- 
tion of the inferior iris with some hyalinized 
fibrous tissue extending a short distance 
from the pupillary border onto the anterior 
surface of the lens. The middle and periph- 
eral portions of the iris contained some 
scattered lymphocytes but were otherwise 
normal. 

There was some hyalinization of the cili- 
ary processes and some lymphocytic infiltra- 
tion in the ciliary body. The choroid revealed 
scattered drusen formation in the equatorial 
region. At one place there was a circum- 
scribed detachment of the pigment epithe- 
lium by serum and hemorrhage. There were 
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Fig. 5 (Case 1).—Open 
chamber angle, pigment 
debris in spaces of Fon- 
tana canal of 
Schlemm, sclerosis of 
trabecular fibers; reduced 
to approximately 87% of 
mag. 125. 


at, 


no visible pathologic changes in the under- 
lying choroid. 

The retina showed extensive peripheral 
cystic degeneration. Within the superior 
temporal sector there was almost complete 
disappearance of the ganglion cells, except- 
ing a few immediately adjacent to some 
arterioles. This loss of ganglion cells began 
abruptly in the center of the macula, whose 
upper half, including the fovea, was flat and 
whose lower half had approximately normal 
appearance. The region of the fovea cen- 
tralis was replaced by glial tissue which 
contained a few groups of pigment-laden 
phagocytes. 

There was marked narrowing of the 
lumen and hyalinization of the walls of the 
superior temporal artery—changes which 
became more marked after division of this 
branch into several arterioles, one of which 
was completely occluded. The outer layers 
of the superior temporal retina were well 
preserved except over the circumscribed 
detachment of the pigment epithelium de- 
scribed above. There, only the inner nuclear 
layer was preserved. 

There was partial atrophy with some 
secondary glial proliferation of the superior 
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half of the optic nerve. The cribriform 


plate was in situ. 

The lens. The lens in the sections meas- 
ured 9.04.5 mm. at its largest diameters. 

The most striking alteration was a split- 
ting of the anterior capsule, producing a 
membrane whose nasal, inferior, and part of 
its temporal borders floated freely in the 
anterior chamber (Fig. 2). Its inferior 
border was slightly rolled outward. Above, 
this membrane merged with the capsule of 
the lens, but for an extensive stretch be- 
yond this point of junction a dissociation of 
the anterior capsular lamellae was indicated 
by the different staining properties of the 
superficial exfoliating layers and the deep 
lamellae (Fig. 3). This difference was visi- 
ble even with the hematoxylin-and-eosin 
stain but was especially striking with Mas- 
son’s trichrome stain, which showed the de- 
generated portion of the capsule a reddish 
pink against the bright blue of the collagen 
fibrils of the normal portion (Fig. 2). 

Some distance before the actual separa- 
tion, the degenerating lamella was wrinkled 
and there were at least three cross sections 
of large horizontal folds demonstrable, in- 
dicating that the connection between the 
exfoliating lamella and the remaining lens 
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capsule was rather loose, especially ap- 
proaching the site of detachment. The site 
of the beginning visible dissociation of the 
two portions of the lens capsule would have 
corresponded approximately to the pupillary 
border of the portion of iris which was 
removed surgically. 

There was no scattering of small shreds 
and pieces of degenerating capsular sub- 
stance anywhere. The insertion of the zonu- 
lar fibers in the anterior and _ posterior 
equatorial regions was undisturbed, and 
there were no pathologic staining properties 
of the pericapsular membrane (Fig. 4). 

In the periphery the epithelial cells of 
the lens had approximately normal cubical 
shape and were evenly spaced. Approach- 
ing the anterior polar region they became 
flatter and the layer lost its continuity in 
many places by irregular gaps. Most of 
the lens cortex had fallen out during prep- 
aration of the specimen, but remnants still 
present showed globular disintegration, 
lamellar separation, and irregularities of 
the equatorial nuclear bow. 

Histochemical Study.—The change in the 
histochemical properties of the exfoliated 
portion was brought out well by the Rine- 
hart ® modification of Hale’s colloidal iron 
stain for acid mucopolysaccharides and by 
the periodic acid-Schiff stain. 

The latter gave an intense coloring of the 
undetached portion of the capsule, in con- 
trast te the pale reddish hue of the detached 
membrane. 

According to Gomori,’ elastic fibers in 
certain locations contain an unidentified 
nonlipid substance which gives a positive 
aldehyde reaction, such as the inner elastic 
coat of small arteries and also, apparently, 
Descemet’s membrane, the outer half of 
Bruch’s membrane, and the lens capsule. 
The relative loss of staining property of 
the exfoliated portion of the lens capsule 
with this stain may simply be an indication 
of the degeneration of the fibrillar constitu- 
ents of the membrane. 


Rinehart’s stain, on the other hand, was 
more suggestive of damage to the cement 
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substance. The relatively normal in situ 
portion of the lens capsule was stained 
a buff color similar to that of Descemet’s 
membrane, a shade which is indicative of 
mucoproteins or glycoproteins, substances 
which are present in the cement substance 
between the submicroscopic fibrillar ele- 
ments of these elastic membranes. 

In contrast, the detached membrane 
stained blue, a color which was paled but 
not completely removed by hyaluronidase. 
The reason for this behavior of the degen- 
erated membrane is not clear; the loss of 
the normal buff color, however, points to 
the destruction of the cement substance. 

The pericapsular membrane and the zonu- 
lar elements entering it also stained a 
brilliant blue with this method. This stain- 
ing property which they shared with the 
exfoliated membrane should not be taken 
as proof of an intimate relationship of these 
structures. While the blue stain of the 
detached lamellae cannot be interpreted 
with our present knowledge, the known 
presence of abundant hyaluronic acid in the 
zonule, which is developmentally part of the 
vitreous, fully explains its histochemical 
reaction. 

Ungar and others have found an in- 
crease of proteolytic activity after thermal 
injury to tissues and believe that this pro- 
teolysis is at least partly caused by activa- 
tion of an enzyme system present in normal 
blood and tissue as an inactive precursor. 

While the avascular lens capsule cannot 
be closely compared to the experimental 
tissues used by these authors, such as skin 
and lung parenchyma, the interfibrillary 
cement substance could contain such an 
inactive enzyme precursor whose gradual 
activation might bring about proteolysis 
within the cement substance and thus 
loosening of the lamellae and eventual ex- 
foliation. There is, of course, complete lack 
of repair or inflammatory response to the 
thermal injury of this avascular, defenseless 
structure, and the histopathologic and histo- 
chemical picture confronting one is that of 
pure, unrepaired degeneration. 
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Measurements.—The exfoliated portion 
of the lens capsule at its thickest was twice 
the width of the remaining capsule under it. 
A greater thickness of the detached mem- 
brane was simulated in places by a tangen- 
tial section of one of its folds. The main 
measurements of the lens capsule and the 
degenerating lamellae are as follows: (1) 
lens capsule just in front of equator, 20n; 
(2) anterior lens capsule 3 mm. from 
equator, 164; (3) lens capsule at anterior 
pole, 64; (4) at the point where two zones 
with different staining property appeared, 
l6u, of which 10, belonged to the unaltered 
lens capsule and 6p to the superficial degen- 
erating lamellae; (5) at the point of spatial 
separation, the detached membrane was 
l6u and the underlying capsule, 6n; the 
fibrillae of the detaching membrane may 
have been slightly drawn apart at this place, 
producing the measurement of 16 as com- 
pared with 14n as the thickest portion of 
the exfoliated membrane elsewhere; (6) 
posterior lens capsule at the posterior pole, 
2.5. 


Comment 

The degeneration of the anterior lens 
capsule so beautifully shown in its entire 
continuity in the vertical sections of this 
specimen seems to have little or no connec- 
tion with the zonular lamella. Within the 
vulnerable pupillary region two-thirds of 
the capsule was affected, and in this area 
the damage had extended also to the cap- 
sular epithelium. The striation of the zonu- 
lar lamella, on the other hand, could be 
followed from the equatorial region toward 
the anterior pole for a considerable dis- 
tance but not quite to the point of disso- 
ciation of the degenerating lamellae. The 
pericapsular membrane, even at its thickest, 
in the equatorial region, was less than half 
the thickness of the exfoliated capsular 
membrane. 

In the interpretation of the glaucoma the 
most significant findings are the sclerosed 
trabeculum and the open angle of the an- 
terior chamber, which suggest the primary, 
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deep chamber type, entirely unconnected 
with the capsular degeneration of the lens. 

Another remote possibility is a simul- 
taneous damage to the lens capsule, cap- 
sular epithelium, and pars iridica retinae 
by the heat of convection generated in the 
lens and the stroma of the iris and subse- 
quent blocking of the spaces of Fontana 
by pigment. No definite information could 
be gained from the histologic sections as to 
the exact time when the complete obstruc- 
tion of the trabecular region by pigment 
occurred, but marked pigment dispersion 
had already been mentioned in the descrip- 
tion of the clinical picture prior to the sur- 
gical procedure. 

Some confusion exists in the literature, as 
Theobald * has pointed out, concerning the 
cases of true exfoliation of the lens capsule, 
in which a coherent membrane splits away 
from the posterior layers of the anterior 
capsule, rolling up like a scroll, and pseudo- 
exfoliation. The term  pseudoexfoliation 
was appropriately chosen by Theobald for 
a histopathologic picture which consists of 
flocculi and membranes of accretions of an 
unknown substance deposited on the free 
surfaces of anterior and posterior chambers. 
The clinical counterpart of this condition 
leads almost invariably to glaucoma and is 
known in the literature as glaucoma cap- 
sulare. 


A juxtaposition of some of the histologic 
details of true exfoliation and of pseudo- 
exfoliation in this article will reemphasize 
the essential difference between these two 
conditions. 

Case 2.—A man 71 years of age com- 
plained of having had failing right vision 
for two years. For the previous year there 
had been frequent attacks of pain and red- 
ness in this eye. The left vision had been 
failing for three months. 

The right vision was nil; the right eye 
was stony hard, and corneal degeneration 
prevented a clear view of the deeper struc- 
tures. The left vision was 20/100; the left 
bulb was pale; the tension, 18.0 mm. Hg 
(Schiotz). After dilatation of the pupil a 
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Fig. 6 (Case 2).—Feathery deposits 
attached to anterior equatorial region of 
pericapsular membrane in pseudoexfolia- 
tion. Compare smooth surface of same 
region in Case 1, of true exfoliation, in 
Figure 4; X 265. 


Fig. 7 (Case 2).—Arborescent accretions of 
pseudoexfoliation clinging to ciliary processes, 
zonular fibers, and anterior surface of vitreous; 


E25. 


Fig. 8 (Case 
pseudoexfoliation connecting 
vitreal surface and_ ciliary 
demonstrating marked adhesive 
of deposits; 265. 


2).—Accretions of 
anterior 
process, 

quality 


faint grayish disc in the anterior lens cap- 
sule became visible. Numerous  grayish- 
blue flocculi were fastened to the pupillary 
border and in some places to the outline of 
the capsular opacity. A diagnosis of senile 
“desquamation” of the lens capsule and of 
probable glaucoma lenticulocapsulare in the 
other eye was made. 

The details in Figures 6, 7, and 8 illus- 
trate some of the findings in the enucleated 
right eye of this patient. A carpet of arbo- 
rescent deposits covered extensive areas of 
the ciliary epithelium, the anterior vitreous, 
the zonular fibers, and the lens capsule. 
It was interesting to see how these accre- 
tions were attached in some places to two 
surfaces, for instance vitreous and ciliary 
process (Fig. 8), slightly deforming at 
least one of the surfaces, suggesting a 
powerfully adhesive quality. 

Note for contrast with Figure 6 the 
clean-cut surface of the anterior equatorial 
region of the lens in the eye with the true 
exfoliation (Fig. 4). 


Summary 


A direct correlation is made of the clin- 
ical and histopathologic findings in an eye 
with true exfoliation of the lens capsule 
due to thermal injury. 
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Histochemical tests suggested damage 


predominantly to the interfibrillary cement 
substance. 

Findings in an eye with pseudoexfolia- 
tion are briefly contrasted with those of the 
true exfoliation. 

The drawing (Fig. 1) was done by Mrs. Mary 
Nicholl Burnham. 

903 S. 21st St. (5). 
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Comparative Studies on Anesthetic Properties of 


Primacaine HCl 


HAROLD G. SCHEIE, M.D., and NEIL S. WILLIAMS, M.D., Philadelphia 


This paper presents the results of clinical 
and experimental work comparing a new 
local anesthetic agent, 2’-diethylaminoethyl 
2-butoxy-3-aminobenzoate (Primacaine) hy- 
drochloride * to certain other local anes- 
thetics in common use, particularly from the 
standpoint of duration of effect. It is the 
third paper from our department reporting 
work started in 1951 in an attempt to find 
a local anesthetic of sufficient duration to 
avoid the period of acute postoperative pain 
which occurs during the first few hours 
after ocular surgery.'? Primacaine hydro- 
chloride was recently made available to us 
as a local anesthetic agent. It has low toxic- 
ity, great potency, and a somewhat longer 
duration than other anesthetics currently 
available.*4 

Scheie et al.,! in 1952, reviewed the litera- 
ture on long-lasting local anesthetics and 
pointed out the advantages which would 
accrue from local anesthesia of sufficient 
duration to avoid postoperative pain in ocu- 
lar surgery. Much restlessness, nausea, and 
vomiting, all of which can be aggravated 
by sedatives and analgesics, would be 
avoided, and the general welfare of the 
patient would be greatly enhanced. Rather 
extensive observations of patients after ocu- 
lar surgery showed that the period of most 
excruciating pain begins within 1 to 2 hours 
and disappears 8 to 10 hours following 


Received for publication May 9, 1957. 

Presented before the College of Physicians of 
Philadelphia. 

From the Department of Ophthalmology, Hos- 
pital of the University of Pennsylvania, and The 
Children’s Hospital of Philadelphia. 

* Made available by the Novocol Chemical 
Manufacturing Company, Inc., 2911. Atlantic Ave., 
Brooklyn 7. 


operation. After that length of time pain 
is insignificant. A local anesthetic, there- 
fore, which would remain effective for 8 
to 10 hours would prevent the major portion 
of postoperative discomfort. 

Two long-lasting local anesthetics which 
were available at that time were investi- 
gated: A preparation containing procaine, 
procaine hydrochloride, and butyl-p-amino- 
benzoate (Efocaine) caused such severe re- 
action at the site of its injection that its 
use was concluded to be contraindicated. 
Another local anesthetic agent, U-0045 (bis- 
[ B-(o-methoxypheny] )-isopropyl]-amine), 
was made available for experimental use 
(Upjohn). This was very satisfactory for 
retrobulbar anesthesia; 1 cc. of 0.15% 
U-0045 combined with 1 cc. of 2% procaine 
HCl (0.12% U-0045) gave excellent anes- 
thesia which persisted for 8 to 12 hours. 
Nearly all postoperative pain was prevented, 
and no complications were encountered in 
more than 600 operations. However, ex- 
perimental observation showed that solutions 
stronger than 0.2% caused some local tissue 
irritation when injected intracutaneously or 
into the anterior chamber of the rabbit eye,® 
and for that reason it has not and probably 
will not be made available commercially. 

Stimulated by the gratifying results from 
the use of U-0045 in eliminating postopera- 
tive pain, which emphasized the need of a 
long-lasting local anesthetic agent, attempts 
were made to prolong the effect of available 
agents. Scheie,” in 1955, reported a method 
of maintaining continuous retrobulbar anes- 
thesia by repeated injections of local anes- 
thetic solution through a fine polyethylene 
tube, one end of which rested in the muscle 
cone. A specially made thin-walled No. 19 
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Fig. 1.— Polyethylene 


tubing extending from 
muscle cone attached to 
chamber which is sutured 
to the skin at the pre- 
auricular area. 


gauge needle is inserted into the muscle cone 
for retrobulbar anesthesia, and anesthetic 
solution is injected. The syringe, then, is 
removed from the needle, which remains in 
place, and a 5 in. length of polyethylene 
tubing, P. E. 10 gauge, is threaded through 
the needle into the muscle cone. The tubing 
is supported in the muscle cone while the 
needle is withdrawn over it. The free end 
of the tubing is then connected to an adaptor 
leading to a chamber, made of ordinary 
intravenous tubing, containing anesthetic 
solution (Fig. 1). Postoperatively, when 
the effect of the anesthetic solution wears 
off and the patient complains of pain, more 
anesthetic solution is injected into the muscle 
cone through the wall of the intravenous 
tubing, after it is first sponged with alco- 
hol. A 2 cc. syringe with a No. 27 needle is 
used. This can be repeated as many times 
as it may be needed. The method has been 
safely used in more than 700 patients and 
has proved practical in eliminating post- 
operative pain without the use of analgesic 
or sedative drugs. The method is also of 
value for the relief of pain in acute con- 
gestive glaucoma and in persons for whom 
repeated manipulations, such as paracentesis; 
may be indicated over a period of several 
days. The tubing is usually removed at the 
first dressing, 18 to 24 hours after operation. 
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The retained polyethylene tube technique 
has been used in the present study for the 
clinical evaluation of procaine HCl, lido- 
caine HCl, and Primacaine HCl. The 
duration and effectiveness of these local anes- 
thetic agents was determined by recording 
the time after operation at which the patient 
complained of pain and by noting the num- 
ber of times injection of anesthetic solution 
was required, 

Primacaine HCl was synthesized and the 
properties were studied by Epstein and 
Meyer.** It is being used at present rather 
widely for dental surgery and is commer- 
cially available for this purpose.t Studies 
are also under way, on an experimental 
basis, to determine its value in various other 
fields of surgery. Primacaine differs from 
procaine in that the amino group on the 
benzene ring is in the meta instead of the 
para position and a butoxy group has been 
added to the 2 position (Fig. 2). Experi- 
mental work by Epstein et al.** has indi- 
cated that Primacaine HCl is a more potent 
and less toxic anesthetic agent than procaine 
HCl. The duration of anesthesia is about 
two and a half to three hours. Reports of 
its clinical use in dental surgery are begin- 
ning to appear in the literature. Monheim ® 


+ Approved by the Department of Health, Edu- 
cation, and Welfare, Food and Drug Administra- 
tion, for use as a dental anesthetic, Nov. 19, 1954. 
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has used it for infiltration and for mandibu- 
lar, infraorbital, and tuberosity block anes- 
thesia in 470 patients. Rogers‘ has used it 
in 300 patients. Both observers reported 
prompt and profound anesthesia. No evi- 
dence of toxicity was encountered nor were 
any allergic manifestations noted, even in 
patients who received injections in spite of 
a history of allergic response to other anes- 
thetic agents. Both workers concluded that 
Primacaine HCl is an excellent anesthetic. 
Monheim also gathered data from 15 dental 
schools where Primacaine HCl had been 
used for clinic work. A total of 3016 in- 
jections had been given to 2700 patients. 
These data also revealed absence of toxicity, 
excellent anesthesia, and lack of postinjec- 
tion reactions. 


Primacaine HCl was first made available 
to us for ocular surgery in June, 1956. We 
incorporated it in our study of local anes- 
thetic agents already under way, and since 
that time we have used it for both experi- 


Fig. 2—Chemical structure of procaine hydrochloride, B-diethylaminoethyl p-aminobenzoate 
HCl; lidocaine hydrochloride, a-diethylamino-2,6-acetoxylidide HCl, and Primacaine hydro- 
chloride, 2'-diethylaminoethy! 2-butoxy-3-aminobenzoate HCl. 


TABLE 1.—Duration of Anesthesia * 


mental and clinical purposes, comparing it 
with procaine HCl, lidocaine HCl, tetracaine 
HCl, and certain other substances. 


I. Duration of Retrobulbar Anesthesia 
in Rabbits 


Our first experimental studies consisted 
of comparing the duration of action of 
retrobulbar injections of Primacaine HCl, 
1.5% with and without hyaluronidase, with 


that of tetracaine HCl, 0.1%, lidocaine -’ 


HCl, 1.0%, and procaine HCl, 2.0%, in— 
rabbits (Table 1). A block was considered 
to be successful when the pupil of the in- 
jected eye became widely dilated and fixed to 
light. We found in our previous study ! 
that evaluation of the pupillary light reaction 
is a more reliable sign of block of the ciliary 
nerves and ganglion in animals than testing | 
for corneal anesthesia. Retrobulbar anes- 
thesia was obtained in 10 eyes by use of 
local anesthetic solutions without hyaluroni- 


Duration, Min. 


Tetracaine Tetracaine Procaine Procaine Lidocaine Lidocaine Primacaine Primacaine 
Eye 0.1% CA %+ HC12.0% _HC12.0%+ 1.0% 1.0%+ 1.5% 1.5%+ 
Hyaluronidase yaluronidase Hyaluronidase Hyaluronidase 
1 7h 60 60 45 15 30 100 40 
2 105 105 105 45 60 30 100 70 
3 105 45 45 30 30 60 95 65 
4 45 30 90 30 60 75 100 50 
5 75 105 45 15 45 45 80 45 
6 75 60 45 45 45 30 95 60 
7 120 105 45 30 60 30 80 60 
8 90 90 30 45 45 45 75 60 
9 30 45 195 60 60 60 100 75 
10 105 105 45 30 30 30 115 70 
Av. 7 60 


* Retrobulbar injection of 0.5 cc. anesthetic solution in rabbits. 
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dase and in 10 eyes with use of hyaluroni- 
dase. The average duration of Primacaine 
HCl was 95 minutes without hyaluronidase 
and 60 minutes with hyaluronidase. This 
was approximately the same as that of tetra- 
caine HCl and somewhat longer than lido- 
caine HCl or procaine HCl. No undue 
reaction occurred as a result of the in- 
jections. 


II. Local Irritation 


A. Anterior Chamber Injection in Rab- 
bits —Primacaine HCl, 1.5%, was injected 
into the anterior chamber of rabbit eyes to 
determine its local tissue irritation. This test 
for irritative properties of local anesthetic 
agents has previously been described by 
Spencer, Scheie, and Dripps.* Procaine 
HCl and tetracaine HCl were found to 
cause no irritation when injected into the 
anterior chamber. Lidocaine HCl caused 
very slight reaction. Primacaine HCl in- 
jected into the anterior chamber of 10 eyes 
caused no reaction, being comparable to 
sodium chloride, procaine HCl, and tetra- 
caine HCl (Table 2). Epstein, using other 
tests, also found it to be nonirritant. 

B. Conjunctival Instillation. —Conjunc- 
tival instillation of 1.5% Primacaine HCl 
caused slightly less discomfort than tetra- 
caine HCl, 1.0%. 
rescin resulted. Poor anesthesia was 
produced, and the duration was only 5 to 10 
minutes (Table 3). 


No staining with fluo- 


2—Average Corneal Haze and Circum- 
corneal Injection Produced by the Anterior 
Chamber Injection of Local 
Anesthetic Solution * 


Haze and 
Conc., % Injection 
-rimacaine HCl 1.5 
HCl 0.1 0 or less 
Tetracaine os than 1 
Procaine HC 8 
Piperocaine HCl Ringer 
Hexyleaine HCl 0.15 
Pyrrolocaine HCI ( 8-pyrrolidino- 
ethyl p-n-propoxybenzoate) 0.8 
U-0045 lactate (bis-| 8-(o-methoxy- 
henyl)-isopropyl|amine) 0.8 4 
A-2911 HCI ( 8-dieth laminoethy! 
2,3,5,6-tetramethylbenzoate) 08 
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* Ten rabbits in each group. 
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Taste 3—Duration of Corneal Anesthesia After 
Conjunctival Instillation 
Clinical Study 


Objective Recovery, Min. 


Patients 1.0% Tetracaine 1.5% Primacaine 

1 25 5 

2 25 5 

3 25 7 

4 25 7 

5 25 8 

6 30 7 

7 40 6 

8 20 6 

y 60 5 

10 30 4 

ll 20 7 

12 30 7 

13 30 3 

4 30 3 

15 30 5 

16 30 6 

Av. duration 30 6 


III. Anesthetic Qualities 


A. Degree of Anesthesia.—The adequacy 
of anesthesia produced by procaine HCl, 
lidocaine HCl, and Primacaine HCl was 
compared in approximately 600 ocular op- 
erations of various types. All produced 
excellent anesthesia. Retrobulbar anesthesia 
produced by the injection of lidocaine HCl 
and Primacaine HCl was slightly delayed 
compared with that of procaine HCl. The 
lag was a matter of 30 to 60 seconds. This 
was best evaluated in repeat injections for 
the relief of pain with use of the polyethyl- 
ene tubing method. Procaine HCl relieved 
pain almost instantaneously, whereas the 
above length of time was required for lido- 
caine HCl and Primacaine HCl. No evi- 
dence of toxicity or local irritation was 
noted from any of these anesthetic agents. 


B. Duration of Retrobulbar Anesthesia. 

Observations were made as to the dura- 
tion of retrobulbar anesthesia with use of 
procaine HCl for 188 eyes, lidocaine HCI 
for 149 eyes, and Primacaine HCl for 264 
eyes. All patients had received the same 
preoperative medication, consisting of chlor- 
promazine, 25 mg. the night before and two 
times the morning prior to the operation. 
Pentobarbital (Nembutal), 0.1) gm., was 
given one hour before surgery. The time 
was noted at which the patient first com- 
plained of postoperative pain in various 
operative procedures (Table 4). The aver- 
age was 3 hours 20 minutes following cata- 
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TABLE 4.—Continuous Retrobulbar Anesthesia 
Retained Polyethylene Tube Technique 


Av. Time 
of Onset 
of Pain 


Injections Eyes 
for Relief Operated 


of Pain on, No. 
Procaine 


Cataract extraction 
Retinal detachment 
Corneal transplant 
Elliot trephine 
Iridenclesis 
Enacleation 
Evisceration 
Strabismus 
Cyclodiathermy 


3 hr. 20 min. 3 141 
54 15 


1 
Total, 
Lidccaine 

Cataract extraction 
Retinal detachment 
Corneal transplant 
Elliot trephine 
Iridencleisis 
Enucleation 
Strabismus 
Cyclodiathermy 
Removal of intraocu- 
lar foreign body 
Freeing of anterior 
synechiae 


103 
16 
6 

6 

5 

3 

1 


No postop. pain 


No postop. pain 1 
Total, 
Primacaine 
Cataract extraction 
Retinal detachment 
Corneal transplant 
Elliot trephine 
Iridencleisis 
Enucleation 
Cyclodialysis 
Strabismus 
Removal of intraocu- 
lar foreign body No postop. pain 1 
Total, 264 
Total eyes operated on, 601 


ract extraction with use of procaine HCl 
and lidocaine HCl, and it was 4 hours 20 
minutes with use of Primacaine HCl. It was 
therefore concluded that anesthesia produced 
by Primacaine HCl lasted approximately 
one hour longer than that produced by pro- 
caine HCI or lidocaine HCl. Lidocaine HCl 
had a duration comparable to that of pro- 
caine HCl or slightly longer. This was re- 
flected in the number of injections which 
had to be made through the tubing for the 
relief of postoperative pain. Some inaccu- 
racy is involved because the observations 
were subjective, rejections being made 
whenever the patient complained of pain 
sufficient to ask for medication. The error 
should, however, be comparable for all of 
the anesthetics. The patients operated on 
with the use of procaine HC] and lidocaine 
HCl needed, on the average, two to three 
injections, while those operated on with 
use of Primacaine HCl needed only one to 
two. This difference was not so dramatic 
as our previous observations with use of 
U-0045, where the duration of anesthesia 
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was 8 to 10 hours and the vast majority of 
patients had no significant amount of post- 
operative pain. 

A phenomenon called tachyphylaxis was 
noted, which has been encountered by others 
who have employed prolonged local anesthe- 
sia, especially in caudal type. This consists 
of diminishing effectiveness of various local 
anesthetic agents with repeated injections. 
We observed this in our continuous retro- 
bulbar anesthetic technique with use of 
procaine HCl, lidocaine HCl, and Prima- 
caine HCl. Following the first reinjection, 
subsequent injections frequently were less 
effective and lasted a shorter time. This 
could be overcome by using a different anes- 
thetic agent. No noticeable difference in 
duration of anesthesia was noticed in any 
of these local anesthetic agents with or 
without hyaluronidase. It is obvious, how- 
ever, that observations could 
not be as accurate as those in rabbits had 
been because of the subjective nature of the 
data. 

C. Comparison of the Effect of Pilocar- 
pine on Postoperative Pain —We attempted 
to evaluate the effect of pilocarpine upon 
postoperative pain when it was instilled at 
the time of cataract extraction and found it 
to be an important factor (Table 5); 151 
patients were operated on without pilocar- 
pine, and 296, with pilocarpine instilled at 
the time of extraction. There were 89 
(59%) of 151 patients with no pilocarpine 
who complained of postoperative pain, while 
232 (78%) of the patients receiving pilo- 
carpine at the time of extraction complained 
of pain. The time of onset of pain was 
approximately the same whether or not 
pilocarpine was used but began approxi- 
mately one hour later with Primacaine HCI 
than with procaine HCl or lidocaine HCI. 
A larger percentage of those patients re- 
ceiving no pilocarpine were relieved by one 
injection of anesthetic 


our clinical 


solution, whereas 
only a small per cent of those receiving it 
were relieved by one injection. Many more 
of this group needed two, three, and even 
more injections, indicating the severity and 
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Taste 5.—Study of Postoperative Pain in Cataract Extraction 


Without Pilocarpine at Extraction 


With Pilocarpine at Extraction 


Anesthetic Operated Having Injections for Reliefof Pain, No. Operated Having Injections for Relief of Pain, No. 
Agent On, Pain, Pain, 
No. No.* 1 2 3 4 5 6 No. No. 1 2 3 4 5 6 
Procaine HCl 51 25 11 8 6 90 7 22 22 22 4 
Lidocaine HC] 50 33 3 
; 0.1% (66) (52) (21) (15) ( 6) ( 6) (87) (24) (26) (13) (17) (1) (9) 
Primacaine HCI 50 31 26 5 153 116 70 36 4 6 
15% (62) (84) (16) (76) (60) (31) ( 3) g 
Total 151 89 54 20 11 2 2 206 232 103 60 32 17 5 4 
(59) (62) (22) (12) ( 2) ( 2) (78) (49) (25) (14) (7) (2) (2) 


* Percentages given in parentheses. 


duration of the pain. In comparing the three 
anesthetic agents, fewer injections of Prima- 
caine HCl were needed than of procaine 
HCl or lidocaine HCl. This probably re- 
flected greater duration of action of Prima- 
caine HCl. 

D. Subconjunctival Injection.—Procaine 
HCl, lidocaine HCl, and Primacaine HCl 
are all effective anesthetic agents when 
injected subconjunctivally. None caused un- 
due local irritation. 

E. Facial Akinesia.—Procaine HCl, lido- 
caine HCl, and Primacaine HCl were used 
for facial akinesia by a modified O’Brien 
technique. The entire area over the neck 
of the mandible, extending toward the ex- 
ternal canthus, was infiltrated with 10 to 
20 cc. of anesthetic solution. All of the 
anesthetic agents produced excellent blocks 
and seemed innocuous. 

F. Minor Surgery.—Operations were 
done to remove chalazia, verruccae, and 
other lid tumors, with excellent anesthesia 
and no ill effects. 


Comment 


Results of experimental and clinical stud- 
ies comparing the anesthetic properties of 
procaine HCl, lidocaine HCl, and Prima- 
caine HCl have been presented. This is 
part of a study directed toward finding an 
anesthetic agent of 8 to 10 hours’ duration, 
which would avoid nearly all postoperative 
pain in ocular surgery. Further experience 
with a technique for continuous retrobulbar 
anesthesia previously described by one of 
us (H. G. S.) has also been presented. 
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An anesthetic agent, U-0045, which we 
had previously studied, was an excellent 
anesthetic agent for retrobulbar use, with 
a duration of 8 to 10 hours, but, for various 
reasons, the drug has not been made avail- 
able commercially. It, however, so clearly 
demonstrated the value of prolonged anes- 
thesia that a technique for continuous 
anesthesia by repeated injections through a 
polyethylene tube retained in the muscle 
cone was developed. This has proved to be 
very satisfactory and has permitted us to 
eliminate the use of such analgesics as co- 
deine, meperidine (Demerol), and mor- 
phine, with their occasional complications, 
and therefore contributes to a smooth post- 
operative course. 

Although pain can be avoided satisfac- 
torily, the method is not ideal. Tubing 
must be inserted into the muscle cone, and 
the apparatus must be sutured to the skin in 
front of the ear. Though we have had no 
complications, any method which involves 
a foreign body in the orbit is theoretically 
objectionable, and contamination of the ap- 
paratus must always be considered. A fur- 
ther search for an ideal long-lasting local 
anesthetic solution therefore should be con- 
tinued. 

The present study shows that Primacaine 
HCl has a duration of approximately one 
hour longer than that of procaine HCl or 
lidocaine HCl. Its greater duration and 
possibly greater effectiveness are also dem- 
onstrated by the need for fewer injections 
for relief of postoperative pain than when 
either procaine HCl or lidocaine HCl is 
employed. It produces excellent anesthesia 
and is nonirritating, and, in our experience 
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with more than 300 operations, it was non- 
toxic. These facts are supported by exten- 
sive reports in the dental literature, where 
the anesthetic is now considered by many 
to be the anesthetic agent of choice. The 
ideal anesthetic solution for ophthalmologic 
surgery should, however, have a consider- 
ably longer action. 


Summary 

Primacaine HCl produces excellent anes- 
thesia for ophthalmic surgery, is nonirritat- 
ing, and is, in our experience, safe. Because 
it differs chemically from procaine HCl, its 
use is said to be permissible in patients who 
are sensitive to procaine HCl. 

Primacaine HCl has a duration of approx- 
imately one hour longer than that of pro- 
caine HCl or lidocaine HCl. 

In further observations, continuous retro- 
bulbar anesthesia with use of a polyethylene 
tube retained in the muscle cone has proved 
to be effective in relieving postoperative 
pain and has been safe in more than 600 
patients. 

Pilocarpine nitrate, instilled at the time 
of cataract extraction, causes a significant 
increase in postoperative pain. 

St. (3). 
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The Differential Diagnosis 
Degenerations 


JULES FRANCOIS, M.D., Ghent, Belgium 


1. Definition of Tapetoretinal 
Degenerations 


Tapetoretinal degenerations are due to 
partial or complete destruction of a nor- 
mally developed retina, not as a result of 
exogenous inflammatory or traumatic in- 
fluences but due to endogenous influences 
which cause premature degeneration of the 
tissue. This retinal “abiotrophy” is hered- 
itary; it is not known whether the action 
of the pathological gene is of the humoral, 
neural, or toxic type or whether the condi- 
tion is simply based on diminution of the 
viability of retinal cells. 

Idiopathic retinitis pigmentosa is the 
prototype of a tapetoretinal degeneration. 
Various authors have grouped round this 
extremely characteristic affection a variable 
number of other affections of the ocular 
fundus, more or less characteristic and 
more or less closely related to retinitis 
pigmentosa, which are all referred to as 
tapetoretinal degenerations. 

Retinitis punctata albescens, for instance, 
is nearly identical with retinitis pigmentosa, 
whereas senile macular degeneration is only 
remotely connected with it, especially as 
regards its general symptoms. Essential 
hemeralopia is considered a_ tapetoretinal 
degeneration by certain investigators—a 
conception which will be demonstrated to 
be erreneous. 

It would seem to me that, if regrettable 
confusion is to be avoided, it is absolutely 
necessary to safeguard the conception “he- 


From the Ophthalmological Clinic of the Uni- 
versity of Ghent, with the collaboration of Dr. 
Guy Verriest. 

Guest speaker's address read before the Section 
on Ophthalmology of the American Medical As- 
sociation, New York, June 5, 1957. 
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reditary abiotrophy” in the definition of 
tapetoretinal degenerations. This principle 
will enable us not only to define with exact- 
ness such diseases as are included in this 
group but also to distinguish such affections 
as should be differentiated from tapetoret- 
inal degeneration, i. e., functional retinal 
anomalies, congenital forms of chorioreti- 
nitis, and acquired chorioretinitis. 

Functional anomalies of the retina can 
be defined as follows: They are strictly 
hereditary affections (with no or hardly 
any variability in phenotypical expression), 
which are strictly congenital and stationary 
and strictly localized to the eye; the func- 
tional changes are extremely specific, more- 
over, as they are determined by selective 
dysfunction of one or several components 
of the mechanism of vision, which are 
disturbed in the whole retina. The fundus 
of the eye is ophthalmoscopically normal or 
shows only minimal nonprogressive lesions. 

Congenital forms of chorioretinitis show 
changes in the ocular fundus produced by 
exogenous pathological factors (infectious, 
toxic, or metabolic) before the subject af- 
fected is born. They are not, therefore, 
due to the action of a pathological gene, but 
pseudoheredity is sometimes seen.  Evi- 
dently, certain acquired forms of chorio- 
retinitis of early childhood cannot be 
distinguished, afterward, from congenital 
forms. 

It could hardly be considered necessary 
to give a definition of acquired forms of 
chorioretinitis. 

Table 1 summarizes these definitions and 
the essential elements in the differential 
diagnosis between the four groups of af- 
fections of the ocular fundus. 
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TaBLe 1.—Differential Diagnosis Between the Tapetoretinal Degenerations 


and Other Groups of Chorioretinal Diseases 


Tapetoretinal 
degenerations 


Functional 
abnormalities 


Congenital 
chorioretinitis 


Acquired 
chorioretinitis 


Heredity 
(Variability in 
Phenotypic 
Expression) 


(very frequent) 


Yes 
(very rare) 


Somatic 
Lesions 


Very frequent; 
typical neurol. 
& diencephalo- 
hypophyseal 
disorders 


No 


Very frequent; 
typical visceral 
& neurological 

disorders 


Possibly 
acquired 
inflammatory 


Ophthalmo- 


scopic 
Picture 


Pathological; 
degenerative, 
bilateral, & 
symmetric 


Normal or 
nearly normal 


Pathological; 
generally 
bilateral & 
symmetric 


Pathological; 
often not bi- 
lateral or not 


disorders symmetric 


Functional 
sions 


ERG (Weak 


Stimuli) Beginning Evolution 


Localized area 

at first; all 
functions 
touched (— 
blindness or 
absolute scotoma) 


Normal, 
subnormal, 
or absent 


Generally 


Generally 
late progressive 


Same lesion in 

whole retina; 

some functions 

exclusively 
istur’ 


Normal or Present at Absolutely 
birth stationary 


b.ior bs 
None or as 


tap-ret. 
deg. 


Generally 
normal or 
subnormal 


Present 


Generally 
at birth 


stationary 


As tap-ret. 


Generally Late Progressive 
deg. 


normal or & later 


subnormal stationary 


Having thus outlined our subject in gen- 
eral, we can now enter into detail. Diag- 
nostic methods are to be discussed first, 
followed by an analysis of the characteristic 
symptoms of the various diseases. To end 
with, different elements of differential diag- 
nosis will be applied to certain specific 
complicated cases. ; 


2. Diagnostic Methods 


Five different groups of diagnostic meth- 
ods can be distinguished: genetic investiga- 
tion, general examination, objective ocular 
examination, functional ocular examination, 
and investigation of development. 

1. Genetic Investigation—The genetic 
investigation in any particular case naturally 
starts with an interrogation of the patient 
as to his family. This interrogation should 
be extremely detailed, comprising two 
stages. A. In the first place, the completest 
possible history is taken as to the genealogy 
of ascendants, descendants, and collaterals, 
with special reference to possible consan- 
guinity, miscarriages, deaths in early child- 
hood, and twin births. B. Information is 
then obtained as to the general and ocular 
condition of each sibling. Age and cause 
of death are recorded, and all congenital 
malformations are painstakingly  investi- 
gated. As to ocular lesions, emphasis should 
be placed characteristic 


on symptoms 


Francois 


(hemeralopia, color blindness, nystagmus, 
bearing, age of onset and development) 
rather than on “bad vision” and the wearing 
of spectacles, which are of less interest. 

This first interrogation is the basis of 
the familial examination; the genealogical 
tree should be verified and completed on 
each occasion. Presumably normal subjects 
are examined with as much care as pre- 
sumably affected subjects. Only in this 
manner is it possible to detect gene carriers 
and abortive forms as well as interesting 
correlations. 

A patient’s affection can be regarded as 
hereditary (a) if there are other similar 
cases in the family; (>) if there are hetero- 
zygotic stigmata in certain subjects, if an 
autosomal or sex-linked recessivity or ir- 
regular dominance can be presumed; (c) 
if there is consanguinity among the ascend- 
ants, if an autosomal recessivity can be 
presumed; (d) if the diagnosis of an af- 
fection reputedly strictly hereditary is 
established. This is the case, even if there 
are no other instances in the family, if 
there is dominance, in which case a recent 
mutation is probably involved. 


On the other hand, the affection is prob- 
ably not hereditary if it occurs in only one 


of a pair of monozygotic twins. If the 
affection is seen in both it may in excep- 
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tional cases be due to a factor acquired 
during intrauterine life. 

The genetic diagnosis is important not 
only as an aid in establishing the diag- 
nosis of the affection but also as an aid 
in establishing prognosis. 

2. General Examination.—General exam- 
ination is of paramount importance in the 
diagnosis of tapetoretinal degenerations. 
The clinical examination as done routinely 
is chiefly designed to detect acquired lesions 
and should be supplemented by a search 
for congenital anomalies and a study of the 
neuropituitary condition. For this purpose 
a neurological examination is made, with 
an EEG. It will be shown that the EEG 
is an important factor in differential diag- 
nosis. 


3. Objective Ocular Examination.—Ex- 
amination of the anterior segment should 
not be neglected. The detection of sequelae 
of an old uveitis suggests an inflammatory 
affection of the ocular fundus, but it should 
be borne in mind that the Fuchs type of 
iridic heterochromia may constitute a 
symptom of peripheral tapetoretinal degen- 
eration. On the other hand, if a posterior 
polar cataract is an argument in favor of 
a degenerative process, yet certain changes 
in the anterior segment (e. g., reduction 
of the corneal diameter and nuclear cat- 
aract) are indicative of an exogenous intra- 
uterine affection. 

Examination of the ocular fundus is 
evidently concerned with the investigation 
of signs more or less characteristic of each 
group of affections, viz., waxy atrophy of 
the optic disc, thickness of retinal vessels, 
grayish varnished aspect, white-yellowish 
points, and star-shaped pigmentations are 
characteristic of peripheral tapetoretinal 
degenerations, and macular “snail slime” 
changes and yellowish or reddish punctates, 
of juvenile macular degenerations. An as- 
pect of macular degeneration or simply 
absence of foveal reflection is seen in typi- 
cal achromatopsia. Diffuse gray or yellow- 
gold coloration is seen in Oguchi’s disease. 
There is a total lack of ophthalmoscopic 
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lesions in the other functional anomalies. 
Congenital chorioretinitis often shows a 
pepper-and-salt aspect. Acquired chorio- 
retinitis shows zones of total retinal and 
choroid destruction and gross pigmented 
or atrophic plaques. 


The distribution of lesions, in particular, 
should be verified; in the case of tapeto- 
retinal degeneration these are as a rule 
perfectly symmetrical in the two eyes. The 
bilaterality of the affection is an important 
factor in the diagnosis. 

4. Functional Ocular Examination.— 
Ocular motility should always be deter- 
mined. Nystagmus should be determined 
whether this is due to neurological influ- 
ences (jerking nystagmus) or to amblyopia 
with or without macular aplasia (undulatory 
nystagmus); electronystagmography (ENG) 
can be used for this purpose. 

Examination of the sensory function 
naturally yields the most interesting data. 

Central visual acuity can be determined 
not only under normal photopic conditions 
but also as a function of luminance. In 
the case of beginning macular lesions the 
mesopic visual acuity (the curve represent- 
ing the acuity-luminance ratio) is consid- 
erably more markedly affected than the 
central photopic acuity. 

Examination of the photopic field of 
vision should be painstakingly thorough. 
I use the Goldmann perimeter, which offers 
great advantages as to upkeep, registration 
of results, and possibilities (spatial summa- 
tions ). 
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As to dark adaptation, I prefer the use 
of “integral” thresholds, pertaining to the 
entire field of vision, to the use of thresh- 
olds corresponding with a determined ret- 
inal area. In this manner I obtain a curve 
more perfectly representative of the over- 
all affection of the retina. For this purpose 
| have used the Goldmann-Weekers adap- 
tometer (second model). Figure 1 shows 
the distribution of normal curves obtained 
by my technique (preadaptation : 2000 foot- 
candles during five minutes on the entire 
visual field). 

The importance of examination of the 
scotopic field of vision has previously been 
demonstrated by Miss Sloan. For a study 
of the distribution of absolute thresholds 
in complete darkness I first used the Liv- 
ingston tests, which revealed that the central 
scotoma in darkness often shows marked 
and very early changes (Fig. 2 shows nor- 
mal central scotomata in darkness, deter- 
mined by this technique). At present | am 
using a new test presenter, which was 
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Figure 3 


designed according 
(Fig. 3). 

I have long been convinced that examina- 
tion of central color sense is of extremely 
great diagnostic value, as was demonstrated 
by the almost forgotten investigations of 
Konig and Kollner. In the study of ac- 
quired dyschromatopsia I use the old color- 
imetric apparatus, viz., Helmholtz color 
mixing apparatus, and the Nagel anomalo- 
scope, by which it is possible not only to 
establish with certainty all congenital anom- 
alies in color vision but also to study ac- 
quired forms of color blindness. The 
clinical diagnosis can be made on the basis 
of the Panel D-15 and the 100-hue test of 
Farnsworth, which rapidly produce ex- 
tremely significant results in dyschroma- 
topsia, whether acquired or congenital. 

Besides these subjective sensory function 
tests, I have used objective sensory tests. 
The first factor studied in this respect was 
the electrical resting potential of the eye. 
This can be estimated by electro-oculog- 
raphy if all factors involved are standard- 
ized. The amplitude of deflections following 
ocular movements is representative of the 
resting potential of the eye. This potential 
is influenced by the condition of retinal 
adaptation. Figure 4, pertaining to normal 
eyes, shows the fall in electro-oculographic 
values during dark adaptation. I have 
demonstrated that, in the case of pathologi- 
cal affections of the ocular fundus, the 
amplitude of this fall is correlated with the 
amplitude of the b wave in the scotopic 
ERG. 

I then studied the retinal action potential 
induced by light stimulation: the electro- 
retinogram (ERG). First I used the Karpe 
apparatus (white light stimulation, 80 lux 
for 0.04 second, registration with the aid 
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Figure 2 


2000 k darkness ———> « 10 lux 


Figure 4 


of a modified ECG with an over-all time 
constant of 1.5 seconds, m+2o0 of the 
scotopic b wave, 250uv. to 500uv.), and 
then, a neon light source, which permits 
the dissociation of the photopic b; wave 
and the scotopic be wave (registration with 
the aid of an EEG with an over-all time 
constant of 0.20 second, m=t2e0 of the 
scotopic b wave, to 300nv.), in 
conjunction with a xenon light source, 
which permits attaining extremely inten- 
sive stimulations and of studying the a 
wave in particular (energy values of stimu- 
lations: 0.1, 0.2, and 0.6 joule; technique 
of registration as that used with neon light). 
Figure 5 shows examples of normal re- 
sponses obtained by these three different 
techniques. 
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The examination is completed by a study 
of the occipital reactions to light stimula- 
tion, ensuring that only one eye at a time 
is stimulated. In the majority of cases a 
specific occipital reaction can be produced 
by means of a strong stimulus (at least in 
normal subjects); this reaction consists of 
a series of alternately positive and negative 
oscillations: the b, c, and d waves (Fig. 
6). The retinocortical time is obtained by 
subtraction of the latent time of the ERG 
b wave from the latent time of the occipital 
b wave (Laue and Monnier). 

A combination of all these function tests 
makes it possible to determine what might 
be called the functional syndrome in any 
particular case. This functional syndrome 
associated with chorioretinal affections dif- 
fers from case to case. 

5. Investigation of Development.—De- 
velopment is investigated partly by means 
of the history and partly by regular follow- 
ups of morphological and functional symp- 
toms. It is not only of diagnostic value 
(tapetoretinal degeneration as a rule shows 
slow aggravation, which is continuous and 
identical with that seen in the outer affected 
members of the same family) but is also an 
important prognostic sign. 


3. Analysis of the Symptoms of Tapeto- 
retinal Degeneration and of Certain 
Other Groups of Affections 
of the Ocular Fundus 
A. Tapetoretinal Degenerations (Table 2) 

(A) Peripheral Tapetoretinal Degenera- 
tions.—1. Retinitis Pigmentosa: (@) Gen- 
eralized retinitis pigmentosa. (1) Heredity. 
Retinitis pigmentosa is as a rule transmitted 
by the autosomal recessive route, and in a 
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few exceptional cases, also by dominant or 
sex-linked recessivity. 

In pigmentary degeneration with a con- 
tinuous heredity the general symptoms 
(deaf-muteness, affections of the central 
nervous system, idiocy) are considerably 
less common than in pigmentary degenera- 
tion with a discontinuous heredity, and the 
ocular affection itself has a 
milder course. 


relatively 


Falls and Cotterman’s sex-linked pigmen- 
tary retinopathy is characterized, in men, 
by typical retinitis pigmentosa with progres- 
sive choroid sclerosis, leading to complete 


blindness. The heterozygotic or conducting 
female shows a “‘tapetal reflex,” i. e., a 
brilliant, scintillating, golden _ reflection 
spread over the entire retinal surface but 
most pronounced at the level of the macular 
and the perimacular region, whence it pro- 
gressively diminishes toward the periphery. 
This reflection, which is probably due to an 
irregularity in the thickness of the vitreous 
membrane, is not associated with any de- 
ficiency of vision. 

(2) General symptoms. Pigmentary de- 
generation of the retina is often associated 
with other anomalies, which constitute the 
“neuro-ocular or cerebroretinal syndromes” ; 
these anomalies result from the same her- 
edodegenerative primitive process and con- 
stitute the expressions of one and the same 
abiotrophic gene. The following conditions 
may thus be found to coexist: (a) deaf- 
muteness due to atrophy of the organ of 
Corti and to degeneration of the acoustic 
nerve; it is found in 10% of cases at least; 
(b) mental deficiency to the point of idiocy, 
which is seen in 4% of cases; (c) Bardet- 
died| syndrome, characterized by four chief 
symptoms, viz., pigmentary degeneration of 
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the retina, adiposogenital dystrophy, poly- 
dactylism, and mental deficiency; (d) 
hereditary spinopontocerebellar ataxia 
(Friedreich’s spinal type, Pierre-Marie’s 
cerebellar type, Charcot-Marie’s neural 
amyotrophy, spasmodic paraplegia); (e) 
amaurotic idiocy. 

(3) EEG changes. These are frequently 
seen in retinitis pigmentosa; more than 
80% of patients show diffuse dysrhythmia 
and polymorphism of low voltage, indicating 
generalized encephalic disturbances (Fig. 
7). On the basis of bioelectrical data ob- 
tained in 19 cases, four groups can be dis- 
tinguished: (a) diffuse dysrhythmia and 
polymorphism of remarkably low micro- 
voltage in 10 cases; (6) diffuse poly- 
morphous dysrhythmia of low voltage, 
predominant in one or several derivations 
in 3 cases; (c) diffuse polymorphous dys- 
rhythmia of moderate to high microvoltage 
in 4 cases, including 3 presenting, among 
other changes, paroxysmal bilateral hyper- 
synchronous dysrhythmia; (d) normal rec- 
ords were seen in 2 cases. 

The EEG changes are therefore of very 
great importance in the differential diag- 
nosis in cases offering difficulties of inter- 
pretation. 


(4) Objective ocular symptoms. These 
are too well known to warrant detailed 
discussion in this paper. 

(5) Functional ocular examination. Ret- 
initis pigmentosa is not only the most fre- 
quent tapetoretinal degeneration seen but 
also the type in which the functional 
changes are the most characteristic. 

Photopic field of vision. The alterations 
of the photopic field of vision can be di- 
vided into three stages. The first stage 
(Fig. 8) begins with a depression in the 
median part of the field (between 20 and 
40 degrees); nodes of opacification in this 
depression give rise to scotoma (annular 
type). This is initially incomplete but pro- 
gresses very rapidly and continuously to- 
ward the periphery, in which it soon settles, 
and more slowly to the point of fixation. 
Sometimes there is a multiple annular 
scotoma. The central slope is very steep. 

In the second stage (Fig. 9) the field 
of vision is reduced to two zones of per- 
ception, viz., a central islet of 15 degrees 
at a few degrees of radius and with ex- 
tremely steep slopes and an islet localized 
at the end of the horizontal temporal merid- 
ian. This temporal islet has the form of 
an elongated strip, always bordering on the 
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horizontal meridian above and below; its 
peripheral limits are normal; its central 
limits show a slight slope and are curved, 
giving the islet a crescent shape. 

The third stage shows the disappearance 
of one of the two islets, usually the temporal 
one. 

If the pigmentary retinopathy is compli- 
cated by a macular affection, there is as 
a rule a central scotoma, independent of 
or confluent with the annular scotoma. The 
morphology can be difficult to recognize in 
the case of excentric fixation. 


Concentric contraction proper, i. e€., a 
generalized depression of the field of vision 
manifested particularly in the peripheral 
isopters, constitutes no symptom of retinitis 
pigmentosa. 

Curve of global dark adaptation. The 
curve of global dark adaptation shows 
marked individual variations (Fig. 10). It 
is sometimes completely normal as to the 
terminal threshold and as to the curve itself. 
Nearly always, however, it is pathological. 
It is frequently biphasic. If the curve of 
the cones and the e-point are not displaced 
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considerably in time as compared with 
normal cases, then the curve of the rods 
is retarded so that the physiological thresh- 
old is reached late or even not at all. The 
height of the curve of the cones may be 
normal or pathological. In the majority 
of cases in advanced stages the curve of 
adaptation is monophasic; there is no photo- 
chromatic interval. In such cases the curve 
may be identical with that of the foveal 
cones, as is seen in essential hemeralopia. 
Later, the curve is considerably more ele- 
vated, and the terminal thresholds indicate 
that the thresholds of cone perception are 
also affected. 

Field of vision in reduced brightness. 
The field of vision in reduced brightness is 
characterized by marked aggravation of the 
deficiencies cbserved at the photopic perim- 
etry. 

Scotopic field of vision. The scotopic 
field of vision is of great importance, as 
its changes are seen earlier than those in 
the curve of global adaptation. In the an- 
nular scotoma stage the thresholds are in- 
creased at the level of the latter, whereas 
they may be normal at the level of the 
temporal periphery and in the center of the 
field, where the physiological central sco- 
toma in darkness may be seen. Later, the 
maximal sensitivity corresponds with the 
fovea. 
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Figure 12 


Color vision. In retinitis pigmentosa, as 
in other tapetoretinal degenerations of the 
so-called peripheral type (retinitis punctata 
albescens, Fuch’s atrophia gyrata, general- 
ized choroid sclerosis), there is dyschro- 
matopsia which affects predominantly the 
blue-yellow discrimination. The neutral 
axis is extremely variable in direction from 
case to case, ranging from that of hypo- 
thetic congenital tetartanopia to that of con- 
genital deuteranopia. It is as a rule found 
between that of deuteranopia and that of 
tritanopia, and most frequently in the 
proximity of the latter (Fig. 11). The 
Nagel anomaloscope nearly always showed 
a protanomalous quotient. 
Electro-oculography. A normal base 
value was found in only 13 out of 33 eyes 
affected by retinitis pigmentosa; in 15 the 
value was below 20 below the mean, and in 
5 it was below 3o below the mean (Fig. 
12). The decrease in value normally seen 
during dark adaptation was nearly always 
lacking (Fig. 13). 
Klectroretinography. The complete lack 
of ERG response from the earliest stages 
of retinitis pigmentosa on is at present a 
well-established notion. It should be pointed 
out, however, that very intensive light stim- 
ulaticn nonetheless produces a response in 
the form cf a characteristic isolate a-peak 
( Fig. 14). 
Cortical reactions to light stimulation. 
As a rule there is no specific occipital re- 
sponse; if it exists, however, it is de- 
formed and retarded. In the majority of 
cases there is not even an a-blocking; if it 
exists it is always hardly demonstrable. 
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modification of eos during 
dark adaptation. 
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Figure 13 


The EEG record is not or is hardly changed 
in the course of intermittent light stimula- 
tion. 

(b) Localized retinitis pigmentosa. In 
exceptional cases the degenerative process 
can be localized to one eye or to a certain 
part of the ocular fundus. This localized 
retinitis pigmentosa may occur in three 
types: (a’) unilateral retinitis pigmentosa, of 
which only some 20 cases are on record as 
definitely not acquired and definitely not 
bilateral with retarded progress in one eye. 
The functional changes in the affected eye 
are identical with those seen in_ typical 
bilateral cases; (b’) retinitis pigmentosa in 


sop 


sectors is extremely rare; the changes in 
the ocular fundus are always strictly sym- 
metrical; (c’) central or pericentral retinitis 
pigmentosa is more frequently seen; some 
30 cases have so far been reported. 
Retinitis pigmentosa localized to a cer- 
tain part of the ocular fundus is obviously 
extremely interesting from a_ functional 
point of view. The photopic field of vision 
shows deficiencies corresponding with the 
lesions in the ocular fundus. The global 
light sense is considered almost normal in 
the rare cases of degeneration in sectors. 
It is, on the other hand, often pathological 
in the central forms. Adaptation in our 
cases was extremely slow, but the final 
threshold was normal in one of our patients 
(Fig. 15). The scotopic field of vision 
shows that the lesions are in fact more 
extensive than is indicated by the photopic 
field of vision. The affected zones are ob- 
viously extremely hemeralopic. The ERG 
was manifestly subnormal or even absent in 
the majority of our cases. 


In any case, 
however, it is an 


important prognostic 
sign, as will be shown in the fourth section 
of the paper. 

2. Retinitis Punctata Albescens: Ac- 
cording to Fuch’s original monograph the 
affection is characterized by seven essential 
symptoms, viz., hemeralopia, low central 
visual acuity, narrowing of the field of 
vision, characteristic ophthalmoscopic fea- 
tures, consanguinity of ascendents, familial 
occurrence, and onset in early childhood. 

In view of the work of Lauber, two 
clinical entities are as a rule distinguished : 
“fundus albipunctatus hemeralopia,” 
characterized by stationary or benign de- 
velopment, a normal field of vision (or 
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slightly narrowed), and a more or less 
characteristic appearance of the ocular 
fundus (Fig. 16), and, on the other hand, 
true “retinitis punctata albescens,” which is 
progressive and associated with narrowing 
of the field of vision down to the point of 
tubular vision, changes in color sense, a 
marked change in central visual acuity, 
and an ocular fundus in which pigments 
are mixed with white spots. The prognostic 
significance of this distinction has recently 
been emphasized again by Franceschetti 
and Chomé-Bercioux. 

Other investigators have gone much far- 
ther in confirming that the albipunctatus 
fundus is nothing but a variety of essential 
hemeralopia, even being identical with 
Oguchi’s disease (Giannini). 


Figure 16 


It is beyond doubt that this affection may 
show considerable differences in its course 
from case to case and that it may remain 
stationary in certain patients. Yet I believe 
that there is no reason to believe that two 
distinct types really exist; Lauber, too, 
maintains that all transitional forms are 
to be found between the two extreme types 
of development. 


Visual function tests fail to reveal any 
relationship with essential hemeralopia in 
general and with Oguchi’s disease in par- 
ticular. 

The heredity is as a rule of the autosomal 
recessive type. 

The general symptoms of retinitis punc- 
tata albescens are completely identical with 
those of retinitis pigmentosa (EEG changes, 
association with the Bardet-Biedl syndrome, 
etc.). 

The functional changes are often differ- 
ent, however, the photopic field of vision 
as a rule showing true concentric narrow- 
ing, without annular scotoma (Fig. 17). 
This occurs only if the affection is associ- 
ated with pigmentations. The curve of 
adaptation shows changes similar to those 
seen in retinitis pigmentosa (Fig. 1); 
there may be considerable slowing down. 
The field of vision on reduced illumination 
and the scotopic field of vision are charac- 
teristic: There is extremely marked con- 
centric narrowing compared with photopic 
findings. In our three cases the ERG was 
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different: In one case (associated with 
retinal pigmentations) it was absent; in 
another it was very subnormal, and in the 
third it was normal. The last-mentioned 
case was an example of “fundus albipunc- 
tatus cum hemeralopia.” Franceschetti and 
Dieterle also observed a normal ERG, in 
another case of this particular form. 

3. Peripheral Chorioretinal Abiotrophies: 
| purposely discuss, in the same section, 
atrophia gyrata, chorioderemia, and general- 
ized choroid sclerosis. The last-mentioned 
two affections are often difficult to distin- 
guish, and the identity of the two first- 
mentioned conditions has often been 
suggested. 

(a) Atrophia gyrata. Heredity is of the 
autosomal recessive type. In 90% of cases 
there is severe concomitant myopia. 

Functional symptoms. The photopic field 
of vision shows either annular scotoma or 
concentric narrowing which shows no rela- 
tion with the topography of choroid changes 
(Fig. 18). Hemeralopia is nearly always 
reported. In those rare cases in which it 
was studied the curve of adaptation was 
monophasic. ERG’s have been normal, sub- 
normal, or absent. 


(b) Choroideremia. Choroideremia is an 
excellent example of intermediate sex-linked 
heredity. In males it causes, from early 
childhood, progressive loss of visual func- 
tion and increasingly complete atrophy of 
the choroid and the retina; in the hetero- 
zygotic female there is no functional change 
but merely stationary anomalies of the ocu- 
lar fundus, characterized by irregular 
pigmentation, in more or less clearly cir- 
cumscribed areas; by depigmented retinal 
zones, and sometimes by peripapillary atro- 
phy. The combination of zones of, pigmen- 
tation and zones of depigmentation resembles 
either atypical retinitis pigmentosa or the 
pepper-and-salt type of chorioretinitis. 

In males there is a marked affection of 
visual function; the photopic field of vision 
may show either annular scotoma or concen- 
tric narrowing; the latter is very marked 
on reduced illumination. In such few cases 
as were studied in regard to adaptation the 
curve was extremely high, remaining 
biphasic. 

(c) Generalized choroid sclerosis. The 
field of vision shows a concentric narrowing 
or a central scotoma. Hemeralopia is gen- 
erally seen. 
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TAPETORETINAL DEGENERATIONS 


(B) Central Tapetoretinal Degenerations. 
This group includes not only the heredi- 
tary macular degenerations of the Stargardt 
type, the central or peripapillary abiotrophic 
chorioretinal scleroses, and Sorby’s pseudo- 
inflammatory dystrophy but also the angioid 
streaks and senile macular degeneration; 
the last two affections are also hereditary, 
and their histological lesions are almost 
identical with those seen in Sorsby dystro- 
phy. 

1. Hereditary Macular Degeneration 
(Stargardt): A survey of the literature on 
heredodegenerative affections of the macula 
shows that the lesions in these cases are 
evidently polymorphous. Yet there is a 
marked impression that attempts at intro- 
ducing different denominations and charac- 
teristics have been unjustified, as, separating 
the so-called typical :forms, there are in- 
termediary forms. In fact, all macular 
dystrophies show the same 
heredodegenerative lesion. In _ different 
families this gives rise to different ophthal- 
moscopic changes. Its transmission may be 
dominant or recessive; its onset may be 
early or late; its course, too, is extremely 
variable, severe or mild according to the 
family involved and the age of occurrence. 

In all treatises, nevertheless, separate 
descriptions are given of Best’s congenital 
or infantile form, of which only a few 
instances are known and of which the he- 
redity seems rather irregularly dominant; 
the juvenile form of Stargardt, which is the 
form by far most frequently seen and which 
is usually transmitted by recessive heredity 
and in a few cases by the dominant route; 
the virile form of Behr, which appears after 
puberty, as a rule toward the age of 20; 
the presenile form of Behr, which is rather 
rare and starts between 40 and 60 years 
of age, and the senile form, to which | 
have recently drawn attention. 


essentially 


In reality, 
macular heredodegeneration may occur at 
any age, although it most frequently occurs 
between 8 and 20 years of age. 

The condition affects the two eyes simul- 
taneously and shows a parallel development, 
slowly but regularly progressive. 
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Although in exceptional cases there may 
be stabilization of lesions (Behr), they 
usually aggravate to give rise, after several 
years, to complete destruction of the macu- 
lar region and complete loss of central 
vision. 

The lesion may remain localized to the 
macula, where it forms a well circumscribed 
focus of % to 1 p. d. (papilla diameter). 
In as many cases, however, it spreads to 
cover the entire macular region and to form 
a central degenerative zone, the limits of 
which are uncertain, extending over a vari- 
able distance of 4 to 5 p. d. 


In many cases only the macular region is 
affected, the remainder of the ocular fundus 
remaining normal. The retinal vessels are 
unchanged. Atrophy of the optic nerve is 
rare. 


In many cases a diminution in central 
vision precedes the first ophthalmoscopic 
changes by some considerable period of 
time. In some cases, however, macular 
alteration may be observed before visual 
acuity is affected. 

(a) Ophthalmoscopic features. The oph- 
thalmoscopic features are extremely poly- 
morphous, varying, so to speak, from one 
family to another. In general, however, the 
features are identical in the two eyes and 
in the members of the same family. 


The lesion often begins with an irregu- 
larity of pigmentation in the macular region, 
with disappearance of the foveal reflection. 
This is followed by the appearance of gray- 
ish-yellow spots, at first hardly noticeable 
but subsequently more marked and assum- 
ing an orange hue. Between these spots 
a dotting of black pigment is seen, accumu- 
lating to form small piles of 


irregular 
shape. 


The yellow spots multiply, enlarge, be- 
come pigmented at the margins, and some- 
times invade the entire central zone. They 
may become confluent to form a_ sharply 
circumscribed ellipsoid focus, more or less 


extensive, of grayish-yellow color. This 
focus, which becomes increasingly  pig- 
mented through the years, finally atrophies 
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and becomes transparent, 
choroid vessels. 


showing some 


Numerous other ophthalmoscopic features 
have been described, but in general it can 
be said that the lesion is either of the 
atrophic or of the pigmentary type. 

The group of hereditary macular degen- 
erations also includes Tay’s choroiditis and 
Doyne’s choroiditis, which differ from the 
condition described by Stargardt only as to 
their morphology. 

(b) General symptoms. As compared 
with retinitis pigmentosa, hereditary macu- 
lar degenerations are more often accom- 
panied by amaurotic idiocy than by 
symptoms of the Bardet-Biedl syndrome. 

(1) Macular degeneration with dementia. 
The earlier macular degeneration occurs the 
more severe it is and the more frequently 
it is associated with mental symptoms. 
These tend to develop towards dementia, 
paralysis, and death; as a rule, they are not 
seen if the lesions occur after puberty. 

Some investigators do not presume any 
connection between cerebromacular degen- 
eration of the Tay-Sachs or the Vogt- 
Spielmeyer type and the Stargardt disease, 
as in families with macular degeneration no 
progressive neural lesions are observed and 
as in families affected by amaurotic idiocy 
no isolated cases of macular dystrophy are 
observed. It may nevertheless be pointed 
out that the Tay-Sachs (infantile) form 


or 


shows generalized degeneration of the gan- 
glion cells of the central nervous system; 
no generalization is seen any longer in the 
form known as juvenile, and in certain 
tissues, e. g., those of the medulla and the 
cerebellum, they may remain intact. It is 
an established fact, furthermore, that the 
slower the heredodegenerative process the 
slower, more benign, and more localized its 
development. The majority of macular de- 
generations only occur after the age of 8, 
whereas the majority of cases of amaurotic 
idiocy occur before that age. 

(2) Macular degeneration with Bardet- 
siedl syndrome. There is, as a rule, dotted 
macular degeneration associated with atro- 
phy and fine pigmentation of the peripheral 
part of the retina. , 

(3) Electroencephalograms. In the Star- 
gardt type of macular degeneration the 
EEG may show changes similar to those 
seen in retinitis pigmentosa (dysrhythmia, 
microvoltage ). 

(c) Functional symptoms. The photopic 
field of vision is characterized by the pres- 
ence of an absolute or relative central 
scotoma. In cases showing peripheral ret- 
inal changes there is sometimes an affection 
of the corresponding parts of the field 
of vision. In the case of isolated macular 
lesions the peripheral field of vision was 
invariably normal. 
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In the case of peripheral lesions the 
curve of adaptation is often markedly 
changed; if the lesions are exclusively 
central, the curve is either normal or sub- 
normal (Fig. 19). 

The scotopic field of vision is of great 
interest in cases showing a paucity of symp- 
toms or asymptomatic cases. Macular 
hemeralopia is often demonstrable; in some 
cases it is perhaps due to amplification of 
the gradients in scotopic vision; in other 
cases, however, there is clearly a specific 
affection of night vision (Fig. 20). Campi- 
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Figure 20 


Figure 21 
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metric findings in light can be normal; 
those obtained in darkness may also be 
normal (cases of macular heredodegenera- 
tion in which there are no functional dis- 
orders ). 

There is as a rule dyschromatopsia, af- 
fecting chiefly the red-green vision. 

Electro-oculogram. The base value is 
usually normal, as is its decrease during 
dark adaptation, except in cases in which 
the ERG is negative. 

The ERG is as a rule subnormal or 
negative im cages showing functional defects 
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of importance or marked peripheral changes. 
Yet even in these cases it is not exceptional 
to find a normal response (Fig. 21). The 
bi wave is in no case selectively affected. 
The response is of normal amplitude in 
cases of amaurotic idiocy. 


2. Central and Peripapillary Abiotrophic 
Chorioretinal Sclerosis: The fact that 
choroid sclerosis and tapetoretinal degenera- 
tion are related is shown by the connection 
of the former with retinitis pigmentosa. 
This is in fact often associated with choroid 
sclerosis, especially marked at the level of 
the posterior pole. On the other hand, 
there are numerous cases of choroid sclerosis 
which are, in fact, atypical forms of pig- 
mentary degeneration. 

Functional symptoms. There is central 
or pericecal scotoma; the peripheral limits 
are normal. There is no hemeralopia and 
no evident disturbance in color sense. The 
ERG may be normal. 

3. Sorsby’s Pseudoinflammatory Dys- 
trophy: According to Sorsby’s first descrip- 
tion, this chorioretinal dystrophy with 
dominant heredity is not characterized either 
by concentric narrowing or by hemeralopia. 
In one of my cases there was an extensive 
central scotoma, moderate peripheral nar- 
rowing (irregular), slow adaptation without 
subjective hemeralopia, acquired red-green 
blindness, and a subnormal ERG. 

4. Retinopathy with Angioid Streaks: 
Since Doyne’s description of angioid streaks 
in 1889 these have been found in association 
with macular degeneration of the exudative 
senile type (Coppez and Danis), elastic 
cutaneous pseudoxanthoma (Groenblad and 
Strandberg syndrome), Paget’s disease 
(Terry syndrome), Ehlers-Danlos disease, 
and cardiovascular lesions with hypertension 
due to elastic degeneration of the tunica 
media of the arteries (Touraine’s systemic 
elastorrhexia). The last-mentioned author 
regards the affection as a congenital dysem- 
bryoplasia, transmitted by an_ irregular 
dominant gene. 

The mode of affection of the visual func- 
tion is characteristic. 
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The photopic field of vision is character- 
ized by a pathognomonic pericecal scotoma, 
with slight slopes, always more marked at 
reduced illumination (Goldmann perimeter ). 
There is a slightly sloping central scotoma 
if a fibrous plaque covers the macular 
region. 

The global threshold of the rods after 
adaptation is sometimes normal and some- 
times subnormal; the curve of adaptation 
can be very slow. 

The scotopic field of vision is always 
pathological; it is characterized by a peri- 
cecal scotoma, more extensive than the pho- 
topic pericecal scotoma. The central scotoma 
in darkness is often markedly pathological 
and may involve the entire posterior pole. 
These scotopic anomalies may exist even 
though the photopic field of vision is com- 
pletely normal. 

The ERG is sometimes normal, some- 
times subnormal or negative. 

5. Senile Macular Degeneration: Senile 
macular degeneration is also a_ hereditary 
degeneration of the central tapetoretinal part. 
My familial cases and the direct transmis- 
sion of the affection from one generation 
to the other are extremely illustrative in 
this respect. In the same family different 
types of senile macular degeneration can be 
found: the pigmented type, the capillarotic 
type, and the Coppez-Danis type. This 
shows that these different types represent 
fundamentally the same heredodegenerative 
lesion and need not be differentiated. 

Senile macular degeneration is charac- 
terized by functional disorders of consider- 
able importance. The photopic field of vision 
shows a central scotoma with slight slopes, 
or at least a narrowing of central isopters, 
as soon as the central visual acuity is 
affected. The curve of adaptation is af- 
fected early; the slowing down of adaptation 
is characteristic, the terminal threshold being 
normal or pathological. The scotopic field 
of vision is characterized by marked 
hemeralopia of the macular region, which 
permits of confirming diagnosis in incipient 
or dubious cases. The ERG often shows 
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changes: The b wave may be subnormal, and 
the a wave is sometimes very marked. The 
ERG is negative or absent in extreme cases. 
(C) Uniformity or Polymorphism of Tape- 
toretinal Degenerations.—The classification 
of heredofamilial degenerations of the 
chorioretina is still based on the too artificial 
conception of a great number of autonomous 
affections, which are characterized on the 
basis of the variable ophthalmosopic find- 
ings, according to the age of occurrence 
(congenital, infantile, juvenile, virile, or 
senile forms) or according to the localization 
of lesions (choro:d atrophy or sclerosis, 
peripheral or central tapetoretinal degenera- 
tion, or cerebroretinal degeneration ). 
3etween all these varieties and subvarieties 
there are so many intermediary forms, 
ranging from the simplest to the most com- 
plex forms, that the idea of a unique heredo- 
degeneration comes naturally, especially since 
transitional forms and apparently different 
types may be found in the same family. 
Observations have been made on the intra- 
familial association of retinitis pigmentosa 
with retinitis punctata albescens, retinitis 
pigmentosa with atrophia gyrata and cho- 
roideremia, retinitis pigmentosa with abiotro- 
phic choroid sclerosis, retinitis pigmentosa 
with Stargardt’s hereditary macular degen- 
eration, Tay’s degeneration with senile 
macular degeneration, Doyne’s degeneration 
with senile macular degeneration, amaurotic 
infantile with juvenile idiocy, and others. 
The various forms of tapetoretinal de- 
generation often differ in mode of hereditary 


transmission; in this respect there is a 


considerable difference, genetically, between 
atrophia gyrata and choroideremia, which 
might otherwise be considered as identical. 


The polymorphism is even more marked 
from a functional point of view. The chief 
localization of perimetric deficiencies greatly 
differs from form to form: In typical ret- 
initis pigmentosa it corresponds with equa- 
torial lesions; in retinitis punctata albescens, 
with diffuse lesions, particularly peripheral, 
and in central affections, with essentially 
macular and peripapillary lesions. The only 
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common feature is the fact that the affection 
is never homogenous throughout all the 
areas of the field of vision. 

The intensity of functional changes, too, 
is highly variable. They may range from 
total blindness, as in the terminal stage of 
peripheral degeneration, to absolute intact- 
ness of all functions of vision, as in certain 
juvenile macular degenerations. 

There are considerable differences between 
the curves of dark adaptation in peripheral 
degeneration; the may be normal, 
biphasic, biphasic with retarded secondary 
adaptation and with a normal or subnormal 
final threshold, or monophasic (low or high). 
The cone curve seldom shows displacement 
in time, but often in luminance. In macular 
heredodegeneration the latter types predom- 
inate. 


curve 


In peripheral tapetoretinal degeneration 
color vision is characterized by blue-yellow 
dyschromatopsia, common nearly all 
retinal affections, whereas in juvenile macu- 
lar degeneration red-green blindness may 
also occur. 

The ERG is very polymorphous; it 
may be normal, subnormal, or absent. If 
feeble stimuli are used, it is as a rule absent 
in cases of peripheral degeneration, and it is 
always absent in true retinitis pigmentosa. 

The critical frequency of subjective 
global fusion is considerably lowered in 
peripheral degeneration; it may be normal 
in exclusively macular hereditary degenera- 
tion. 

The functional polymorphism corresponds 
with significant histological differences. In 
chorioretinal abiotrophy the retinal affection 
in this respect is secondary to the choroid 
affection, which explains the normal ERG at 
the onset of atrophia gyrata. The difference 
between dyschromatopsia acquired in juven- 
ile macular degeneration and that in senile 
macular degeneration is also based on a 
difference in the localization of histological 
lesions. 

An important fact from a practical point 
of view is that the functional polymorphism 
gives rise to considerable prognostic dif- 
ferences. 
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TABLE 2.—Some Interesting Features of the Differential Diagnosis of 
the Tapetoretinal Degenerations 


Somatic Visual Dark Color Resting ERG (Weak 
Heredity Lesions EEG Field Adaptation Vision Potential Stimuli) 
Retinitis Gen. auto- Deafness; Dysrhyth- Zonular Gen. very Blue-yellow Gen. sub- Absent 
pigmentosa somal reces- mental mia scotoma pathological blindness normal 
sive; some- debility; 
times dom. Bardet-Biedl 
or sex-linked syndrome; 
recessive ataxic 
syndromes 
Retinitis Gen. As above Dysrhyth- Concentri- Gen. very Blue-yellow Gen. Normal, 
punctata recessive mia cal nar- pathological blindness subnormal subnormal, 
albescens rowing or absent 
Atrophia Atr. gyr., As above Dysrhyth- Concentri- Gen. very Blue-yellow Gen. Normal, 
gyrata, autosomal mia cal narrow- pathological blindness subnormal  subnormal, 
choroidemia, recessive; ing or or absent 
general choroid... zonular 
sclerosis sex-linked scotoma 
recessive 
Macular Dominant Idiotic Dysrhyth- Central Normal or Red-green or Normal Normal, 
heredo- or auto- syndromes; mia scotoma subnormal _ blue-yellow subnormal, 
degeneration somal Bardet-Bied! blindness or absent 
(Stargardt) recessive syndrome 
Sorsby's Dominant Central Subnormal Normal or Normal or 
disease scotoma; subnormal  subnormal 
peripheral 
contraction 
Angioid Gen. Groenblad- Pericecal Subnormal Normal or Normal, 
Streaks dominant Strandberg scotoma; subnormal subnormal, 
syndrome; central or negative 
Paget's dis.; scotoma 
Ehlers-Danlos 
dis.; syst. 
elastorrhexia 
Senile Gen. Vascular Gen. Central Subnormal Blue-yellow Normalor Normal, 
macular dominant dis. normal scotoma blindness subnormal subnormal, 
degeneration or negative 


The unicist conception of retinal abio- 
trophies, which seems acceptable for certain 
genetic reasons (existence in the same family 
and in the same individual of different types 
of degeneration ), is not completely refutable 
on the basis of data on functional aspects 
of vision. 

1. The changes in the field of vision have 
in common that they always affect both 
photopic and scotopic vision, in contrast 
with what is seen in the case of purely 
functional anomalies. Scotopic vision is 
generally more markedly affected, as shown 
by a comparison of campimetric findings ob- 
tained in light and in darkness. 

2. Although the curves of adaptation may 
show differences, these can all be explained 
on the basis of the same mechanism of 
slowing of adaptation, with, consequently, 
an affection of the final threshold in ad- 
vanced cases. 

3. The ERG changes (inore or less par- 
allel diminution in the b and the a wave) 
constitute a constant characteristic, except in 
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the case of senile macular degeneration. 
In no case is selective deficiency of one of 
the components seen, as is the case in 
functional anomalies (essential hemeralopia, 
Oguchi disease, achromatopsia, protanopia ). 

Table 2 gives important features of the 
differential diagnosis between the chief 
types of tapetoretinal degeneration. 


B. Congenital Functional Anomalies of 
the Retina 


Congenital functional anomalies of the 
retina (Table 3) are selective, affecting 
either photopic vision (minor defects of 
color vision; protanomaly, extreme 
protanomaly, protanopia, deuteranomaly, 
extreme deuteranomaly, deuteranopia, trit- 
anomaly, tritanopia, tetartanopia [7]; var- 
ious forms of congenital achromatopsia ) 
or scotopic vision (Oguchi’s disease, essen- 
tial hemeralopia ). 

In regard to the differential diagnosis of 
tapetoretinal degenerations it is obviously 
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only necessary to discuss achromatopsia and 
hemeralopia. 

(A) Congenital Achromatopsia.—Com- 
plete Congenital Achromatopsia with Am- 
blyopia: This is the form most frequently 
seen. Some 250 verified cases are on record. 
The heredity is of the autosomal recessive 
type. The somatic lesions, which are rare, 
are dependent on other pathological genes. 
Objective ocular anomalies may consist 
either of real but inconstant lesions proper 
to the affection (mild macular changes or 
true macular degeneration, pallor of the 
optic disc, astigmatism) or of common mal- 
formations or of changes dependent on other 
pathological genes (retinitis pigmentosa ). 

Functional symptoms. The curve of spec- 
tral luminosity in photopic vision is almost 
identical with that obtained in scotopic 
vision, both in achromatic and in normal 
subjects. The Purkinje phenomenon is 
therefore absent, and this is the most char- 
acteristic functional manifestation of the 
affection. Central visual acuity is usually 
normal in scotopic vision, and, as a rule, 
far below normal in photopic vision (the 
curve of distribution formed by photopic 
central visual acuities in the cases reported 
has its maximum at 0.1). The peripheral 
visual acuity regularly improves from the 
periphery to the paracentral region; in some 
cases it is considerably above that in normal 
subjects. The peripheral limits of the pho- 
topic field of vision are nearly always nor- 
mal; the medial region is characterized by 
marked disorders in spatial summations; in 
exceptional cases there is an annular sco- 
toma; relative photopic central scotoma 
exists in some cases but is lacking in other 
instances. The polymorphism of the affec- 
tion is again best demonstrated on the basis 
of the curves of dark adaptation. These may 
show one of four essential different types: 
low monophasic, high monophasic, low bi- 
phasic, and high biphasic curves. The last- 
mentioned are the most frequently seen. 
The final threshold is, as a rule, normal. 
Contrary to expectations, the macular curves 
are most often biphasic, with an infranormal 
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absolute threshold. The peripheral thresh- 
olds of the scotopic field of vision are 
normal; on the other hand, the central 
scotoma in darkness is, as a rule, less dense 
than in normal subjects and may even be 
lacking. The resting retinal potential is 
normal. ERG: After dark adaptation the bez 
wave shows a normal amplitude; the a wave 
is present; the critical frequency of objec- 
tive fusion is lowered; the b; wave is 
absent. Binocular vision is often impaired 
or absent; strabismus is frequently seen. 
Nystagmus is a classical symptom; it is 
essentially pendular. The amplitude, direc- 
tion, conjugation, the effect of surrounding 
illumination, and fixation differ from case 
to case. The nystagmus diminishes or dis- 
appears toward puberty. The optokinetic 
reaction is diminished or absent. Photo- 
phobia is also a classical symptom. The 
term is incorrect, because in reality it in- 
volves dazzling caused by high brilliance. 
The size of the pupil in monochromatic 
light is proportionate to spectral luminosity 
values. The photopic photomotor reflex is 
markedly pathological in its mydriatic phase. 
Histological examinations made by Larsen 
showed changes in the foveal and parafoveal 
cones. 

It should be pointed out that the selective 
absence of the b; wave is also seen in 
protanopia and protanomaly. 

Incomplete Congenital Achromatopsia 
with Amblyopia: This condition is very 
rare (20 cases in literature). If the two 
extremities of the spectrum are differen- 
tiated (with a broad neutral zone between 
them), the other symptoms are almost iden- 
tical with those of the form described above. 

Congenital Achromatopsia Without Am- 
blyopia: This condition, of which only some 
15 cases are on record, as a rule involves 
complete absence of color perception, but 
vision is normal or hardly reduced. There is 
no nystagmus and no photophobia. The 
curve of spectral luminosity is of the pro- 
tanopic type or it is deuteranopic (prac- 
tically normal). 
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Unilateral Congenital _Achromatopsia : 
This condition is exceptional. The two 
verified cases in the literature may be re- 
garded as instances of congenital achroma- 
topsia without amblyopia. 

(B) Oguchi’s Disease.—In this recessive 
autosomal (or perhaps partly sex-linked) 
affection the ocular fundus is always patho- 
logical, at least after the patient has been 
exposed to light for a sufficient time. In the 
majority of cases grayish-white coloration 
is seen, extremely marked and diffuse but 
predominantly round the papilla and at the 
level of the macular region. In some cases 
there is a yellowish or even a golden-yellow 
coloration instead of the grayish-white. In 
some cases the posterior pole is completely 
normal, while the periphery shows the 
pathological color. Nearly always the ocular 
fundus returns to normal after a stay in the 
dark (Mizuo phenomenon). The affection 
is always stationary; not the slightest ag- 
gravation of objective or functional symp- 
toms has ever been observed. 

Functional symptoms. The photopic cen- 
tral visual acuity is normal. The photopic 
field of vision for white against white is 
also normal, as is the central color vision. 
The subjective photopic critical frequency of 
fusion is considerably lowered. The curve 
of dark adaptation is biphasic in the majority 
of cases; secondary adaptation is retarded 
and diminished in respect to that in normal 
subjects. The position of the angular point 
is a function of the previous light adapta- 
tion. The resting potential is normal. The 
ERG is characterized by complete absence 
of the scotopic be wave; the a wave is highly 
developed, and the b; wave is demonstrable 
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(Fig. 22). The occipital responses to light 
stimuli are normal. 

(C) Essential Hemeralopia.—This condi- 
tion is characterized by night blindness not 
associated with any change in the ocular 
fundus. The diagnosis can therefore not 
be made with certainty until after examina- 
tion of the functional syndrome. Hemera- 
lopia does not give rise to disturbance in 
photopic function, at least as far as central 
visual acuity, fields of vision, and color 
sense are concerned. On the other hand, 
scotopic function is affected to the point of 
absence of the Purkinje phenomenon. The 
curve of spectral luminosity in photopic 
vision is identical with that in scotopic 
vision; it is similar to the photopic curve 
in normal subjects. The curve of adapta- 
tion does not show a-angulation and is iden- 
tical with that in foveal vision in normal 
subjects. The ERG is characteristic: There 
is selective absence of the positive scotopic 
component be (Fig. 23). 

Essential hemeralopia is always hereditary 
in nature. It is generally transmitted as a 
dominant and sometimes as a_sex-linked 
recessive Or an autosomal recessive trait. 
In the last two cases it is associated with 
myopia. 

(D) Oguchi’s Disease and Essential 
Hemeralopia Are Not Tapetoretinal Degen- 


erations—Numerous authors have’ con- 


Normal. Essential. night-bindness 
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nected Oguchi’s disease and_ essential 
hemeralopia with retinitis pigmentosa. | 
disagree with this point of view. 

Certain observations tend to suggest the 
identity of these affections. Coexistence has 
been reported of apparently essential hemer- 
alopia and peripheral tapetoretinal degenera- 
tion in the same family. Yet these 
observations should be evaluated with great 
caution. Tapetoretinal degenerations are es- 
sentially polymorphous affections, not only 
in the morphology of their lesions but also 
in the intensity of changes. In retinitis 
pigmentosa any of the fundamental signs 
may be lacking, viz., progressive develop- 
ment, hemeralopia, pigmented spots, grayish 
discoloration of the ocular fundus, waxy 
atrophy of the optic disc, thinness of retinal 
vessels. The simultaneous absence of several 
of these signs does not imply a genuine 
essential hemeralopia. The latter is charac- 
terized not only by the purity and absolute 
constancy of its manifestations but also by 
its congenital and stationary nature. This 
absence of development is without excep- 
tion. In fact, the differential diagnosis must 
not be based on ophthalmoscopic findings 
but on the functional data, particularly the 
ERG findings: The a wave may be absent 
or isolated and the b wave, absent, subnor- 
mal, or normal in tapetoretinal degeneration, 
whereas hemeralopia and Oguchi’s disease 
are characterized absolutely by the selective 
absence of the be wave. 

EEG constitutes another aid in differential 
diagnosis. Nearly all cases of tapetoretinal 
degeneration show EEG changes, which are 
usually lacking in essential hemeralopia and 
Oguchi’s disease. 

The majority of observations on “essen- 
tial hemeralopia” with intrafamilial associa- 
tion of tapetoretinal degeneration are either 
concerned with cases of mild retinitis pig- 
mentosa or with families with retinitis 
pigmentosa and, in certain members, still 
children, hemeralopia without visible lesions 
of the ocular fundus. In this respect it 
should be pointed out that Zorn and De 
Strazzi’s cases of “congenital hemeralopia” 
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were subsequently reexamined and found 
to show unmistakable evidence of retinitis 
pigmentosa. 

The cases which have been regarded as 
transitional forms of essential congenital 
hemeralopia and retinitis pigmentosa (some- 
times familial, as in the cases described by 
Ammann) are obviously examples of real 
tapetoretinal degenerations with a paucity 
of symptoms. 

Congenital hemeralopia has also been con- 
nected with progressive choroid sclerosis. 
Bordley made an interesting observation in 
this respect. His subjects were a Negro 
family of 42 members through five genera- 
tions, of whom 35 were affected by “con- 
genital hemeralopia” complicated, at a later 
age, by choroid sclerosis and then by neuro- 
paralytic keratitis. No essential hemeralopia 
seems to have been involved in this material. 

Attempts have also been made to connect 
Oguchi disease with the condition known as 
“fundus albipunctatus cum hemeralopia.” I 
have had an opportunity to observe typical 
examples of both affections; functional in- 
vestigations showed that the albipunctatus 
fundus is a characteristic tapetoretinal de- 
generation. 

Other investigators have compared ret- 
initis pigmentosa with Oguchi’s disease; 
the two affections may occur in the same 
family (Oguchi). This is an exceptional 
fact, however, which may be due to inci- 
dental conjunction of two recessive genes. 

As to the fundamental dissimilarity with 
tapetoretinal degenerations, I have absolutely 
confirmed this only with regard to Oguchi’s 
disease and essential hemeralopia of domi- 
nant heredity, which were the only types 
sufficiently studied from the functional point 
of view. The various strains of essential 
dominant hemeralopia seem to be completely 
identical both in ERG findings and in sub- 
jective data. The aberrant ERG findings 
described by Bjork and Karpe and_ the 
biphasic curve of adaptation described by 
Garabedian and Meunier, in fact, indicate 
nonessential hemeralopia. The ERG find- 
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TABLE 3.—Some Interesting Features of the Differential Diagnosis of 
Congenital Functional Abnormalities of the Retina 


Heredity Eye Ground 


Photopic Visual 


Color Vision 


Dark Adaptation ERG (Neon) 


Field (Achromatic) 


Congenital 
nonprotanopic 
partial color defect 


Sex-linked 
recessive 


Normal Normal 


Congenital 
protanopic 
partial color defect 


Sex-linked 
recessive 


Normal 


Typical 


Autosomal 
achromatopsia 


recessive 


Macular 
lesions 


Oguchi's disease Autosomal 


recessive 


White or 
yellow color 


Normal 


Essential 


Dominant, 
hemeralopia 


autosomal reces- 
sive, sex-linked 
recessive 


Normal Normal 


Normal but practi- 


cally absent for red 


Trouble spat. 
somm.; practically 
absent for red 


Normal According to type Normal 


Nearly normal No b, wave 


(apparently) 


According to type 


Nearly normal No b, wave 


(apparently) 


According to type 


Secondary adap- 
tation retarded & 
subnormal 


Normal No ba wave 


Secondary adap- 
tation absent 


Normal No wave 


ings obtained by Riggs resemble mine, but 
the interpretation differs. 

The fact that no case of essential hemera- 
lopia with myopia has ever been submitted 
to a thorough functional examination is 
unfortunate, not in the least because simple 
myopia itself is often associated with mild 
hemeralopia. In any case, at least an ERG 
should be made before it can be concluded 
that hemeralopia of dominant heredity and 
that associated with myopia (recessive sex- 
linked or autosomal heredity) are identical. 

Table 3 shows some important points of 
the differential diagnosis between several 
congenital functional abnormalities of the 
retina, 


C. Congenital Chorioretinitis 


The most important causes of congenital 
chorioretinitis are syphilis and rubella. 

(A) Syphilitic Congenital Chorioretinitis. 

According to Sidler-Huguenin and Tron- 
coso, the following types of heredosyphilitic 
chorioretinitis can be distinguished : 

Type I: The periphery of the ocular 
fundus presents numerous yellowish spots, 
well circumscribed and with a diameter of 
¥% to 1/20 p. d. Innumerable small black 
dots are seen in between the yellowish spots 
(pepper-and-salt aspect). 

Type Il: The pigmentary spots are larger 
and sometimes have the shape of osseous 
corpuscles. The yellow spots may have a 
central black point; they are found as far 
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as the proximity of the posterior pole. The 
entire fundus .can have a colorless appear- 
ance. The optic disc is pale, and its limits 
are sharp or blurred. The retinal vessels 
are thin; there may be perivasculitis. The 
central vision is often diminished. The field 
of vision often shows peripheral narrowing; 
hemeralopia is sometimes recorded. 

Type III (the Coarse Spotted Form): 
The lesions start with white or yellow spots, 
not sharply circumscribed and fairly large; 
the development is characterized by large 
pigmentary mass formation with notched 
outlines, localized between the ora serrata 
and the equator. Pigmentations are some- 
times perivascular. The retina often showed 
a bluish color; the papilla is, as a rule, 
normal. Central vision is seldom affected; 
the field of vision may be narrowed. This 
type is very frequently seen and is, as a 
rule, bilateral. 

Type IV (Syphilitic Retinitis Pigmen- 
tosa): Pigmentation is characterized by 
osseous corpuscles found in the entire 
periphery of the ocular fundus; as in the 
case of idiopathic retinitis pigmentosa the 
pigments are sometimes perivascular. There 
are often round black spots near the papilla, 
separated by round yellow spots surrounded 
by a black network. The retina is often 
bluish; the optic disc is yellow, and the 
retinal vessels are narrowed. The choroid 
vessels are either normal or sclerotic. Cen- 
tral vision is diminished; the field of vision 
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The 
condition is sometimes stationary and in 
other cases progressive. 

Summarizing the various symptoms 
which enable us to differentiate chorioretini- 
tis from retinitis pigmentosa, the following 
facts should be considered: (1) signs of 
posterior or 


is characterized by annular scotoma. 


anterior uveitis (spots of 
choroiditis, opacity of the vitreous body, 
posterior synechiae) and signs of paren- 
chymal keratitis; (2) the degree of periar- 
teritis and endarteritis; (3) the atypical 
character of retinal pigmentation (peripapil- 
lary rounded masses, atrophic plaques); (4) 
early atrophy of the optic nerve; (5) 
diminution of central vision not in agree- 
ment with the degree of narrowing of the 
field of vision; (6) a positive b wave in 
the ERG; (7) successful specific treatment. 
The serological results are also significant if 
they are positive. 

(B) Rubellar Congenital Chorioretinitis.— 
It should be borne in mind that rubellar 
embryopathies generally occur if the mother 
is infected within the first three months of 
pregnancy; three organs are selectively af- 
fected in about 50% of cases, viz., the eye, 
the internal ear, and the heart. The eye and 
the internal ear are seldom affected simul- 
taneously; the eye and the heart, however, 
are often affected together. The cranium 
and the encephalon are affected in 15% of 
cases, and the teeth, in at least 3%. 

Three of the ocular anomalies observed 
are particularly frequent, viz., cataract, mi- 
crophthalmia, and retinal dystrophy. 

Retinal dystrophy is very frequently seen, 
especially if the fact is taken into account 
that it is often masked by cataract. It is 
observed in more than one-third of cases 
of rubellar embryopathy. It is characterized 
by disseminated pigmented spots, especially 
marked at the level of the posterior pole, 
or by a finely grained pigmentation asso- 
ciated with lacunar yellowish spots. Waxy 
atrophy of the optic disc may exist. 

The function of the eye does not seem 
to be disturbed in the majority of cases, 
where verification is possible, as in one of 
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Figure 24 


my cases (Fig. 24). The ERG, the field of 
vision, the curve of dark adaptation, and 
color perception were all normal. 

(C) Congenital Chorioretinitis of Other 
Etiologies.—Embryopathies are attributed 
to viral other than rubella, viz., 
mumps, varicella, poliomyelitis, infectious 
hepatitis, measles, scarlatina, influenza, 
herpes zoster, etc. In view of the fact that 
these diseases are more frequently seen in 
pregnant women than rubella, while the 
number of embryopathies attributable to 
them is lower, their etiological importance 
has not been established beyond doubt. Ac- 
cording to Kuntzel, only mumps, _polio- 
myelitis, influenza, and infectious hepatitis 
may be involved. The clinical symptoms of 
such viral embryopathies are apparently 
identical with those of the embryopathy 
caused by rubella; the number of cases 
reported is not sufficiently large to determine 
valuable statistical differences. 

Some investigators maintain that an em- 
bryopathy may also originate from certain 
nonviral maternal affections (septicemia and 
nephritis) or even from noninfectious af- 
fections of the mother (allergy, hyperten- 
sion, diabetes, and metabolic disorders). 
This has not hitherto been demonstrated. 


causes 


In exceptional cases toxoplasmosis may 
give rise to pseudo-retinitis-pigmentosa in- 
stead of the necrotic macular type of chorio- 
retinitis which is pathognomonic. 
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D. Acquired Chorioretinitis 


Acquired chorioretinitis, which should be 
differentiated from tapetoretinal degenera- 
tion, includes certain forms of syphilitic 
chorioretinitis and secondary retinitis pig- 
mentosa, 

The morphological aspect of cicatricial 
syphilitic chorioretinitis can be very similar 
to that of idiopathic retinitis pigmentosa. 
There may be thinness of the retinal vessels 
and waxy atrophy of the optic disc, annular 
scotoma, and changes in light sense. Special 
attention should be given to vitreous opa- 
city, peripheral narrowing of the field of 
vision, and, especially, the presence of a b 
wave in the ERG. These are the important 
factors to be used in differential diagnosis. 

Secondary retinitis pigmentosa may be of 
highly variable etiology; possible etiological 
factors include trauma, siderosis, retinal 
intoxication, myopia, vaccination, 
measles, parotitis epidemica, epidemic en- 
cephalitis, malaria, typhoid fever, scarlet 
fever, diphtheria, and Kimmelstiel’s disease. 
The ophthalmoscopic findings may be com- 
pletely identical with those of idiopathic 
retinitis pigmentosa, but the pathological 
anatomical features are different. 


cysts, 


In the primary form the degenerative 
process is primarily localized in the neuro- 
epithelium. It first affects the rods, the 
external segment of which degenerates and 
then disappears; the external limiting mem- 
brane subsequently merges with the pig- 
mentary epithelium, after which the external 
grains degenerate. In the secondary form, 
on the other hand, there are no primary 
lesions of the sensory cells of the neuro- 
epithelium; it is sclerosis and obliteration 
of the cells of the retinal vessels which 
give rise to localized retinal destructions. 
Analogous lesions exist at the level of the 
choroid vessels, but the subjacent pigmentary 
epithelium and neuroepithelium are second- 
arily affected and much later. Yet there 
remain zones in which the sensory cells of 
the neuroepithelium are well preserved 


(Blum and Babel). 
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There are no marked differences between 
the hereditary and the acquired degenera- 
tions as regards affection of visual function. 
Relative scotoma is first seen in both groups, 
followed by absolute scotoma, more exten- 
sive in scotopic vision. Dark adaptation is 
retarded, and the ERG shows more or less 
marked changes. 

It should be pointed out, however, that 
adaptation is relatively less affected in 
chorioretinitis than in tapetoretinal degener- 
ation and that electroretinography remains 
an important aid in differential diagnosis. 
In genuine retinitis pigmentosa positive com- 
ponents of the ERG are generally absent, 
from the onset of the affection and some- 
times even from birth onward. In pseudo 
retinitis pigmentosa, on the other hand, it is 
generally positive, if subnormal. In diffuse 
choroiditis it does not disappear until the 
terminal stage. 

If there is no essential difference between 
the affection of visual function in degenera- 
tive affections and that in acquired affec- 
tions, there is an important difference in the 
quantitative expression of disturbances, at 
least in relation to peripheral hereditary de- 
generation. The functional affection is in 
fact more complete in genuine retinitis pig- 
mentosa than in pseudo forms, in that the 
adaptation of the rods and the ERG b waves 
completely disappear in the former, whereas 
they are often only diminished in the latter 
conditions. 

It should also be pointed out that acquired 
localized cicatricial chorioretinitis does not 
give rise to any disturbance in global dark 
adaptation, nor does it cause any change in 
the base value of the electro-oculogram and 
the ERG. 


4. Particularly Difficult Cases 


(A) Achromatopsia Associated with Tape- 
toretinal Degeneration.—The achromatopsia 
observed in association with peripheral 
tapetoretinal degeneration is highly variable 
in its nature. 

In the first type the dyschromatopsia is 
wholly acquired and originates in a confusion 
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in a blue-yellow axis; it is subsequently 
complicated progressively by red-green 
amblyopia which finally leads to achromatop- 
sia with a spectral luminosity curve of the 
photopic type. 

In the second type there is, in addition 
to tapetoretinal 
dyschromatopsia 


degeneration, congenital 
(protanopia or deutera- 
nopia); this, associated with acquired blue- 
yellow blindness, gives rise to achromatopsia 
with a spectral luminosity curve of the 
photopic type. 

In the third type there is a linkage between 
the retinitis pigmentosa and the congenital 
achromatopsia, as both depend on recessive 
genes. This form of achromatopsia can be 
recognized by the scotopic type of curve of 
spectral luminosity. 

Central tapetoretinal degenerations can 
also give rise to achromatopsia, which is 
easily differentiated from congenital achro- 
matopsia with macular lesions on the basis 
of normal color sense in the peripheral 
retinal regions. 

The following observation on juvenile 
macular degeneration with predominant af- 
fection of photopic vision is an example. 

In this patient the Stargardt type of 
juvenile macular degeneration existed since 
the age of 15 years. The affection was 
bilateral progressive. The 
maculae showed degenerative changes, the 
nature of which was confirmed by certain 
functional signs, viz., delayed adaptation, a 
subnormal ERG response, and diffuse af- 
fection of the brain as shown by EEG find- 
ings. 

Other functional signs were considerably 
less typical of Stargardts’ disease. The cen- 
tral scotopic field of vision was considerably 
less affected than the central photopic field 
of vision. On the other hand, there was 
exclusively central complete achromatopsia 
with a spectral luminosity curve of the 
scotopic type. These two symptoms showed 
a predominant affection of the cones. 

(B) Central and Pericentral Retinitis Pig- 
mentosa.—The diagnosis of pigmentary de- 
generation localized to the macular region 
or the perimacular region offers no great 


and slowly 
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difficulty if the ophthalmoscopic aspect of 
the lesions is characteristic and if star-shaped 
pigmentations in the form of osteoblasts 
exist. This, however, is not always the 
case, as shown by the following example. 

The patient was a man whose sister 
showed typical retinitis pigmentosa with 
superimposed macular degeneration. Since 
the age of 17 his central vision had pro- 
gressively diminished; yet he did- not feel 
impaired in his movements, and there was 
no hemeralopia. On the contrary, the im- 
pression was that his sight was better in 
less bright light. Adaptation was unfor- 
tunately not determined. 

The visual acuity was reduced to 0.1 in 
both eyes. The peripheral field of vision 
was absolutely complete. 

Both eyes showed characteristic macular 
degeneration in the form of a regularly 
rounded focus of about 1% p. d., which was 
much clearer than the remainder of the 
retina. At this level the pigmentary 
epithelium was atrophic, the only thing re- 
maining being a very fine gray scattered 
dust; the choroid vessels were apparent and 
normal. The outline of the focus of degen- 
eration was clearly marked and intensively 
pigmented. Round the altered macular 
region the retina retained its red color and 
its usual aspect. The optic papillae were 
normal, but the retinal vessels were slightly 
narrowed. part of the 
retina showed a pepper-and-salt appearance 
against a metallic gray background; there 
was an occasional pigmented spot, atrophic 
areas, and sometimes a mass of a few yel- 
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lowish dots. In no place were pigmentary 
granules seen, except on the right side, 
where an elongated pigmentary spot was 
seen along a vessel, above the optic disc. 

The ERG showed no apparent retinal 
response, a fact which led to the conclusion 
that Stargardt’s disease was not involved, 
but rather an atypical pigmentary degenera- 
tion of the retina, whereas the patient’s 
sister showed a characteristic retinitis pig- 
mentosa. 
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The following is another observation, 
which it may be interesting to compare 
with the previous one. 

A girl aged 19, whose brother showed 
typical retinitis pigmentosa, showed macular 
degeneration (small brown-reddish spots 
and a varnished and snail slime appear- 
ance). The posterior pole was surrounded 
by a garland, showing also complete aplasia 
of the pigmentary epithelium and an ac- 
cumulation of pigment of the osteoblast type. 
This garland was only interrupted below 
and on the nasal side, where numerous 
small yellowish spots were seen. From 
the garland on to the extreme periphery the 
retina appeared to be normal. 

Vision was below 0.1 in both eyes. The 
field of vision in both eyes showed a large 
scotoma with slight slopes and a morphology 
reminiscent of that of an annular scotoma. 
This scotoma involved the point of fixation 
and was open upward. The _ peripheral 
limits were normal. Adaptometry revealed 
an extremely pathological curve in spite of 
the lack of subjective hemeralopia. ERG 
examination showed a normal response in 
the right eye and a supranormal one in the 
left eye. 

In this case the diagnosis of retinitis 
pigmentosa is based not only on the genetic 
data but also on the ophthalmoscopic find- 
ings and the typical changes in the field of 
vision. In view of the fact that the ERG 
was normal, the conclusion can be formed 
that the affection is strictly localized and, 
therefore, has a favorable prognosis. 

The following is another case of peri- 
central tapetoretinal degeneration : A woman 
aged 33 showed whitish perimacular punc- 
tates in both eyes, which corresponded with 
hemeralopigenic changes in the field of 
vision. The color sense showed a beginning 
of blue-yellow blindness; the curve of dark 
adaptation and the ERG were normal. 

(C) Senile Retinitis Pigmentosa.—Various 
authors have reported retinitis pigmentosa 
beginning at a very advanced age; in such 
cases the choroid sclerosis was considerably 
more marked than the retinal pigmentation. 
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The question arose as to whether this was a 
condition of vascular origin or a genuine 
tapetoretinal degeneration. 

The following are two observations of 
senile retinitis pigmentosa. 

Case 1—A man aged 71 sought advice 
in 1951 for diminished vision which had 
started about three years previously. The 
vision was still 0.4 in the right eye and 
0.6 in the left, both eyes showing a con- 
centric narrowing of the field of vision to 
10 degrees. Examination of the ocular 
fundus showed a pallor of the optic disc 
with slightly blurred outline; the retinal 
arteries and veins were very thin and dis- 
appeared at the level of the peripheral 
region. 

In February, 1954, the ocular fundus of 
both eyes (Fig. 25) showed a primitive optic 
atrophy; the retinal vessels were filiform; 
only the temporal vessels could be followed 
over a distance of 4 p.d.; the retina seemed 
to be avascular outside the posterior pole, 
and the arterial as well as the venous tree 
was atrophied. The macular region showed 
a homogeneous aspect and brownish dis- 
coloration without any marked changes. 
There atrophy of the pigmentary 
epithelium, through which markedly sclerotic 
choroid vessels were visible. At the level 
of the superointernal quadrant of the retina 


was 


a few small accumulations of pigment were 
found in both eyes. 


Figure 25 
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Visual acuity was below 0.1 on the right 
and 0.4 on the left. The field of vision 
was concentrically constricted to 5 degrees 
on both sides. The curve of adaptation was 
extremely pathological, and the ERG showed 
absence of any retinal response. The EEG 
showed a not very regular @ rhythm of 11 
to 12 cps and I5yv. to 25yv. In the 
occipital and temporo-occipital regions there 
were waves of 4 to 6 cps. There were also 
pike-shaped waves, especially in the temporal 
and parieto-occipital regions. There were no 
signs of localization. The a-blocking was 
hardly noticeable, and there were no changes 
during intermittent light stimulation. Hyper- 
pnea caused only slight changes. 


Thorough general examination yielded no 
particular information; the Wassermann 
test was negative. There was no similar 
case in the family. The patient had had 
no severe infectious disease. 

Case 2.—A man aged 65 complained of 
bumping into objects, which had begun 
three years previously. 


The ocular fundi showed buff-colored 
papillae with blurred limits; the retinal ves- 
sels were thin and rarefied; the vascular 
tree seemed to be reduced to the chief 
branches. The macula was dappled in a 
brownish color. The retinal periphery 
showed a pepper-and-salt aspect, and the 
choroid vessels, glimpses of which were 
visible, were sclerotic. There were no pig- 
mentations of osteoblast type, but, at the 
level of the nasal superior quadrant in the 
two eyes, there were a few small accumula- 
tions of pigment. 


Visual acuity was 0.7 on the right and 
0.8 on the left. The field of vision was 
concentrically constricted to 5 degrees on 
both sides. The curve of dark adaptation 
was clearly delayed. ERG _ examination 
showed no retinal response. EEG examina- 

tion yielded a low voltage symmetric record 
| with a regular a rhythm. 


The absence of the ERG response showed 
that, in these two cases, there was a true 
tapetoretinal degeneration; the EEG find- 
ings in one case were identical with those 
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found in the majority of cases of retinitis 
pigmentosa. 

(D) Abortive Forms of Retinitis Pigmen- 
tosa.—It has been pointed out that the so- 
called “essential hemeralopia” observed in 
families affected with retinitis pigmentosa 
is in fact a tapetoretinal degeneration with 
a paucity of symptoms. The following ob- 
servation confirms this opinion, 

The patients were a man aged 51, and his 
two sons, aged 25 and 19. The man 
and the elder son showed absolutely typical 
retinitis pigmentosa, both ophthalmoscopi- 
cally and as regards functional findings: field 
of vision with annular scotoma, curve of 
dark adaptation highly pathological, ERG 
absent, EEG with typical changes; specific 
occipital response absent or retarded. 

The younger son showed only mild 
aspecific peripheral chorioretinitis; small 
yellowish spots, hardly visible, and two to 
three small accumulations of punctiform 
pigments. The fields of vision only showed 
a depression of the middle isopters. The 
curve of dark adaptation was subnormal. 
The ERG response, although subnormal, 
was positive; there was an evident b; and 
a be wave. The EEG was normal, as was 
the specific occipital response. A favorable 
prognosis was accepted in this case. 

Whereas the father showed marked ac- 
quired dyschromatopsia of the blue-yellow 
axis, the son suffering from the abortive 
form showed congenital deuteranomaly, 
and the other son, with typical retinitis 
pigmentosa, apparently deuteranopia; this 
was perhaps an aggravation of a congenital 
deuteranomaly. 

This observation on “abortive” retinitis 
pigmentosa also illustrates the mild char- 
acter of retinitis pigmentosa of dominant 
heredity. 

The following are two other observations 
on abortive retinitis pigmentosa. 

A boy aged 15 complained of diminished 
vision and hemeralopia. He had become 
obese within a few years and showed 
mediocre intelligence (he found it difficult 
to keep abreast of his class). The physical 
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as well as the mental condition was attrib- 
uted to thyroid insufficiency. He was an 
only son. The parents were second cousins. 


Vision, after correction of myopic astig- 
matism, was 0.5 in both eyes. The field of 
vision showed mild concentric constriction. 
There was marked hemeralopia. Examina- 
tion of the ocular fundus showed a normal 
papilla; the retinal vessels showed no 
change, and the macular region was intact. 
The retinal periphery showed the aspect 
of heredospecific chorioretinitis, character- 
ized by the presence of a few pigmentary 
spots of variable form and dimension 
against a slate gray background. 

The patient showed the Froehlich type 
of obesity, hypogenitalism, mental defi- 
ciency, and certain metabolic disturbances. 

The consanguinity of the ascendants and 
signs of a Bardet-Biedl syndrome made it 
possible to diagnose the condition as abor- 
tive retinitis pigmentosa. 

The second observation is concerned with 
a woman at present aged 21. The posterior 
pole of the ocular fundus showed, in both 
eyes, depigmented spots of yellowish color 
in the retrovascular region, without a 
sharply circumscribed outline (irregular, 
interrupted contours) of variable dimen- 
sions but nearly always small. It was cov- 
ered by a fine layer of pigmentary dust, 
which was thicker near the spots, which 
it accentuated. Some of the spots were 
very clear, and some were atrophic, of 
gray-whitish color. The latter, which were 
more numerous in the right eye, had larger 
and more marked pigmentations at their 
margins. The macular region showed dark 
discoloration caused by a dense pigmentary 
dust, gray-blackish in color, which occupied 
the spaces left untouched by the depig- 
mented spots. The extreme periphery of the 
retina showed a granular aspect of the 
pepper-and-salt type, irregularly covered by 
a fine dust of pigment, against a more or 
less colorless background through which 
choroid vessels of normal appearance were 
visible. There were more or less extensive 
plaques showing marked atrophy, where 
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more voluminous pigment granules were 
seen, here and there accumulating to a mass. 
The discs and the retinal vessels were nor- 
mal. 

There was no other ocular anomaly and 
no dyschromatopsia. The visual acuity was 
10/10 in both eyes after correction of a 
myopia of 3.50 D. The field of vision was 
normal in both eyes. There was no hem- 
eralopia. 

At the end of 10 years the ocular fundus 
was still unchanged. Visual acuity was still 
1.0, and the field of vision was still com- 
plete; light sense was intact. 

This was not a case of inflammatory 
chorioretinitis but rather one of a curious 
form of retinal degeneration, particularly of 
the pigmentary epithelium, while a second 
cousin of the patient showed a characteristic 
retinitis pigmentosa. 

These facts have led us to form a number 
of important conclusions: 1. One should 
never rely on a simple interrogation as to 
the number of tapetoretinal degenerations 
existing in the same family nor as to the 
conclusion that a case is an isolated in- 
stance; although exceptional, there are cases 
of degeneration not associated with any 
apparent functional disorder. 2. Abiotrophy 


of the retinal neuroepithelium may show 


very different ophthalmoscopic features, as 
the same genetic constitution may produce 
highly variable phenotypical manifestations. 
3. In retinitis pigmentosa as well as in 
tapetoretinal degeneration the capital fact 
is not the retinal pigmentation by any 
means; the real characteristic is the degen- 
eration of the pigmentary epithelium, this 
is followed by degeneration of sensory ele- 
ments. 

(E) Apparently Acquired Idiopathic Ret- 
initis Pigmentosa and Apparently Abio- 
trophic Secondary Retinitis Pigmentosa.— 
It has been Sorby’s merit to emphasize that 
tapetoretinal degeneration may have all the 
ophthalmoscopic characteristics of inflam- 
matory chorioretinitis. 

The following is an illustrative observa- 
tion. 
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A woman aged 35 lost vision in the left 
eye 12 years previously; for a few months 
she has been complaining of disturbances 
in vision in the right eye. At the level of 
the posterior pole this eye showed chorio- 
retinitis of the degenerative type; the left 
eye showed the features of diffuse cicatricial 
heavily pigmented chorioretinitis. 

Visual acuity in the right eye was 0.1; 
that in the left eye was reduced to percep- 
tion of movements of the hands. Both 
fields of vision showed a large central sco- 
toma; in the right eye the large-object tests 
made it possible to separate two islets in 
this scotoma. Adaptometry yielded a sub- 
normal biphasic curve. The diagnosis of 
atypical tapetoretinal degeneration was con- 
firmed by the absence of an ERG response 
and by the EEG changes, which were typi- 
cal of abiotrophy (diffuse dysrhythmia and 
polymorphism of very low voltage and with- 
out fronto-occipital differentiation ). 

The following are a few observations 
on retinitis pigmentosa with primary aspects 
but in reality of secondary nature. 

A woman aged 58 lost vision in the left 
eye following two operations. The right 
eye showed the sequelae of an old uveitis 
with peripheral iridectomy, papillary seclu- 
sion, subluxation of the crystalline lens, 
and vitreous changes, but there was also a 
retinitis pigmentosa of the classical type, 
with constriction of retinal vessels and atro- 
phy of the optic nerve. 

The visual acuity was 0.1. The field of 
vision was constricted to 20 to 30 degrees. 
The curve of dark adaptation was subnor- 
mal. The color sense was reduced, but the 
dyschromatopsia showed no definite axis. 
The base value of the EOG was very path- 
ological (25pv. to 30uv.). The ERG was 
subnormal but positive (amplitude of the 
b wave 50uv. for 0.2 joule xenon light). 

In this case the field of vision, the color 
sense, and especially the ERG showed the 
secondary nature of the retinal changes. 

A boy at present aged 15 showed, at the 
age of 8, chronic bilateral retrobulbar neu- 
ritis, the cause of which has never been 
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established. Despite various therapies the 
central scotoma persisted, although the pe- 
ripheral field of vision remained complete. 
Five years later there were changes in the 
ocular fundus only too readily confused 
with those seen in retinitis pigmentosa. The 
optic discs were slightly pale on the tem- 
poral side; the macular region seemed 
varnished; the entire peripheral retina was 
occupied by irregular pigments and ramified 
in the form of osteoblasts; the retinal ves- 
sels were normal. 

The ERG was positive, if subnormal 
(amplitude of the b wave 200pv. by the 
Karpe technique). This showed that the 
case did not involve true retinitis pigmen- 
tosa but a secondary degeneration. 

A girl aged 8 showed acute amaurosis 
in the course of measles. This was followed 
by retinitis of the pigmentary type, while 
vision at the same time improved. The field 
of vision showed a moderate depression. 
At the first recording the ERG was absent 
on both sides, but subsequently an electro- 
negative response was obtained (Fig. 26), 
which confirmed the diagnosis of morbillous 
pseudo-retinitis-pigmentosa, in view of the 
fact that, with the Karpe technique, the 
ERG never shows the slightest response 
in idiopathic retinitis pigmentosa. 


Finally, I present two observations on 
syphilitic pseudo-retinitis-pigmentosa, which 
were also diagnosed on the basis of ERG 
findings. 

A man aged 58 had suffered since the 
age of 16 years from diminished vision. 
He was being treated for retinitis pigmen- 


tosa. In fact there was diffuse bilateral 


chorioretinitis with pigmentary migration 


Figure 26 
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especially marked at the level of the macu- 
lar region and choroid sclerosis. The discs 
and the retinal vessels were normal. The 
Wassermann reaction was positive. 

Central vision acuity was reduced to 1/20 
(right eye) and 1/5 (left eye). The right 
field of vision showed an enormous central 
scotoma of 20 degrees at the 3/4 test and 
35 degrees at the 2/4 test (Goldmann pe- 
rimeter). There was no concentric narrow- 
ing. The left eye showed an annular 
scotoma in the temporal half of the field 
and a very deep notch in all isopters of 
the inferior nasal quadrant; there was no 
concentric narrowing. Adaptometry on 
global thresholds showed a normal curve, 
and the ERG response was positive but 
very subnormal in both eyes (amplitude of 
the b wave 30uv. on the right and 40pv. on 
the left; Karpe technique). 

A woman aged 65 was suffering from 
syphilis, with a positive Wassermann reac- 
tion. Ophthalmoscopic examination showed 
the typical features of retinitis pigmentosa 
without demonstrable macular lesions. 

Visual acuity was 1/40 in both eyes. 
The fields of vision showed annular sco- 
tomata. Adaptometry yielded highly ab- 
normal biphasic curves. ERG showed no 
response to isolated stimuli but very slight 
fluctuating response to intermittent stimu- 
lation. 

(F) Unilateral Retinitis Pigmentosa.— 
The hereditary and abiotrophic nature of 
idiopathic retinitis pigmentosa is not incom- 
patible with a unilateral localization. These 
cases may either involve an_ exceptional 
manifestation of a recessive gene in a 
heterozygotic state (Maeder and Miller) or 
a genotypical asymmetry in the sense intro- 
duced by Dahlberg, or heredity en mosaique. 

If the hypothesis of unilateral idiopathic 
retinitis pigmentosa is to be forwarded in 
any particular case, the following conditions 
should be met: 1. The affected eye should 
show all the classical symptoms of pigmen- 
tary retinal degeneration, viz., characteristic 
features of the ocular fundus, annular 
scotoma, hemeralopia, absent ERG to weak 
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stimuli. 2. The presumably unaffected eye 
should not show even a masked sign of the 
condition; nor should there be changes in 
the field of vision or in the dark adaptation, 
nor ERG changes. 3. The period of ob- 
servation should be sufficiently prolonged 
(more than five years) to exclude a re- 
tarded affection of the contralateral eye. 
4. There should be no sign of a general 
affection such as syphilis, which might pro- 
duce retinal lesions resembling those of 
retinitis pigmentosa. 

Taking these criteria into account, | 
have come across in the literature 25 au- 
thentic cases of unilateral retinitis pig- 
mentosa. Yet there should still be some 
reserve, as only 10 of these cases have been 
followed for a period exceeding five years. 

I have had occasion to follow for 20 
years a typical and certain case of unilateral 
retinitis pigmentosa, which showed the fol- 
lowing features: 

The right eye showed a pseudocoloboma 
of the macula without any sign of retinitis 
pigmentosa. Ophthalmoscopic findings were 
negative from this point of view. The 
peripheral field of vision was complete; 
the color sense was intact; dark adaptation 
was normal, as was the ERG and the fall 
in the EOG during dark adaptation. 

The left eye showed an absolutely char- 
acteristic pigmentary degeneration of the 
retina; central visual acuity was reduced 
to 0.3; the field of vision was concentrically 
constricted to 10 degrees; dark adaptation 
was markedly pathological, and the ERG 
was absent; there was no fall in EOG dur- 
ing dark adaptation, and the basic value 
of the EOG was considerably lower than 
that in the contralateral eye. 

Unilateral retinitis pigmentosa therefore 
really exists. An analysis of the observa- 
tions so far published reveals three striking 
facts: 1 The age of occurrence is often 
later in life. 2. There is complete or partial 
deafness in at least 10% of cases of retinitis 
pigmentosa. Yet in the “authentic” unilat- 
eral cases degenerative auditory disturb- 
ances hive been reported only twice. 3. The 
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classical form of retinitis pigmentosa is 
manifestly familial and hereditary. This is 
not the case in unilateral retinitis pigmen- 
tosa. Consanguinity has been investigated 
in 27 cases but established in only 3; hered- 
ity was investigated in 26 cases and demon- 
strated in 5 (dubious otherwise). 

Therefore, it is an open question if there 
are cases of unilateral retinitis pigmentosa 
which are truly equivalent to bilateral cases. 

(G) Ocular Lesions Associated with Obes- 
ity and Hvypogenitalism.—Besides obesity 
with hypogenitalism due to tumoral le- 
sions, infections, traumata, or prepuberal 
functional disorders in the diencephalohy- 
pophyseal region (Babinski-Froehlich’s adi- 
posogenital dystrophy or pseudo-Froehlich 
syndrome), there are genotypical adiposo- 
genital syndromes of degenerative origin, 
generally associated with ocular lesions; 
the Bardet-Biedl syndrome is the common- 
est of these conditions. 

In this condition the retinitis pigmentosa 
is sometimes replaced by “pigmentary reti- 
nopathy without pigment” or by apig- 
mentary hemeralopic degeneration. Other 
equivalents are known, e. g., optic atrophy, 
coloboma of the iris, or external ophthal- 
moplegia. 

The following case is even more excep- 
tional. 

The patient was a boy aged 14, with 
lesions of the ocular fundus reminiscent of 
those seen in amaurotic idiocy. The pos- 
terior pole was grayish. This anomalous 
color, progressively softening to the periph- 
ery, affected the macular as well as the 
peripapillary region. The fovea stood out 
clearly and appeared to be punctuated by 
microscopic red spots. The optic disc was 
pink and nonatrophic; its outline was 
slightly blurred. The retinal vessels were 
normal. The peripheral parts of the ocular 
fundus showed no anomaly. In view of the 
mental condition of the patient, visual acuity 
could not be determined nor could the field 
of vision. In any case, the patient moved 
without difficulty and recognized objects 
presented to him with either eye. 
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The ERG in the right eye showed a posi- 
tive response of normal amplitude, which 
excluded tapetoretinal degeneration of the 
retinitis pigmentosa type. 

The patient had had epileptic convulsions 
since the age of 2 years, which progres- 
sively increased in frequency from the age 
of 6 on. There was obesity of the cerebral 
type, which seemed congenital and was 
markedly aggravated at the age of 8. Facts 
recorded included a double Babinski sign 
and hollow feet. Hypogenitalism (very 
small penis) was associated with hirsutism 
and the development, satisfactory for the 
age, of secondary sex characters (beard). 
There was progressive mental regression. 
EEG findings led to the conclusion that a 
diffuse encephalopathic process with basal 
predominance and a epileptic component 
existed. No pituitary 


insufficiency 
demonstrated. 


was 

There seemed to be an unusually high 
percentage of constitutional obesity in the 
family. On the other hand, a brother and 
a sister showed convulsions until the age 
of 2 years. 

It is evidently difficult to classify this 
case; without an anatomical investigation 
we must resort to hypotheses. The subject 
showed the general morphology of cerebral 
obesity, of which the boy showed the typical 
dissociated genital disorders. There was 
certainly no genetic argument in favor of 
another classification than that of obesity 
with hypogenitalism of cérebral origin. Yet 
three important factors made us hesitate as 
to the related Bardet-Biedl syndrome: 1. 
In cerebral obesity the development is con- 
siderably slower and more torpid. 2. The 
mental disturbances in this patient are not 
definitely those usually seen in cerebral 
obesity. Bardet-Biedl’s and related syn- 
dromes are mainly oligophrenic; in this 
case, however, the mental changes were 
considerably more marked; there was pro- 
gressive organic dementia. 3. Degenerative 
cerebral obesity usually shows no comitial 
manifestations, or only a few, and the EEG 
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changes are different from those as a rule 
seen in Bardet-Biedl’s syndrome. 

My final diagnosis was an “atypical form 
of juvenile amaurotic idiocy.” 

The second point to which I wish to 
draw attention is that of the mild ocular 
symptoms observed in the Froehlich and the 
pseudo-Froehlich syndromes. 

I have been able to examine a young 
man with retarded puberty. Whereas the 
ocular fundi, visual acuity, curve of dark 
adaptation, and base EOG value were com- 
pletely normal, the ERG was considerably 
subnormal, as was the fall in the EOG 
during dark adaptation. 

Other investigators have described 
changes in the subjective curve of dark 
adaptation in adiposogenital syndromes. 

Do these cases involve abortive tapeto- 
retinal degeneration or secondary functional 
lesions or neurohypophyseal dysfunction? 

(H) Idiopathic and Secondary Hemera- 
lopia.—Three chief forms of hemeralopia 
can be distinguished, viz., (1) essential 
hemeralopia, characterized by the presence 
of a hereditary factor, by a congenital and 
stationary character, by a completely normal 
ocular fundus, and by an ERG showing 
selective absence of the positive scotopic 


component; (2) deficiency hemeralopia, 
characterized by absence of heredity, an 
acquired nature, and susceptibility to aggra- 
vation or improvement, sometimes by the 
presence of extraretinal lesions, avitamino- 
sis, and absence of the ERG; (3) hemera- 
lopia secondary to sometimes hereditary 
retinal lesions, characterized by changes in 
the ocular fundus, an acquired and progres- 
sive nature, and an ERG which may be 
absent or present but which shows no selec- 
tive absence of the positive scotopic com- 
ponent. 

There are other types besides these 
extreme forms. I have mentioned false 
essential hemeralopia due tapetoretinal 
degeneration with a paucity of symptoms 
and disturbances in adaptation associated 
with adiposogenital syndromes. 


Summary 


The differential diagnosis of peripheral 
and central tapetoretinal degenerations, con- 
genital functional anomalies of the retina, 
and congenital and acquired chorioretinitis 
is discussed, and some particularly difficult 
cases are described. 
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Annual Reviews 


Lids, Lacrimal Apparatus, and Conjunctiva 


CROWELL BEARD, M.D., San Jose, Calif. 


Introduction 

This year, as in the previous review, I 
shall attempt to summarize what seem to me 
to be the more important contributions in 
that part of the world literature which is 
available to me. For an article of this type 
to be moderately readable some editorial 
comment must be included. Consequently, 
many of my own ideas will find their way 
into the text. Should they be at variance 
with those of the author of the quoted article 
or of the reader, it should be remembered 
that it is difference of opinion which makes 
horse racing America’s leading spectator 
sport. I may drop back into the previous 
year to pick up occasional articles which 
have come to my attention since the previous 
year’s deadline. As in every year, the 
literature is so voluminous that all contri- 
butions cannot—and should not—be cited. 
I believe that any author worthy of being 
cited should be named in the text as well 
as in the bibliography, and this will be done. 
Many worthwhile articles will doubtless be 
overlooked. Last year it was my hope that 
the reader would profit a fraction as much 
by reading the review as I had by preparing 
it. This year I have the same hope—but 
even more so: I hope that the title is cor- 
rect for the final printing. I am interested 
in the lips but hardly an authority on them. 


Lids 
Ptosis—One of the more difficult prob- 
lems in ophthalmic surgery is the correction 
of the ptotic eyelid. The use of fascia lata 
Received for publication Sept. 4, 1957. 
From the Department of Ophthalmology, Uni- 


versity of California Medical Center, San Fran- 
cisco. 


as a frontalis sling has been recommended 
by Crawford.' He presents the technique 
for removal of the fascia strips and some 
refinements in placing them to elevate the 
lid. These changes are most certainly an 
improvement over older methods of placing 
fascia lata. Crawford says that the early 
lagophthalmos during sleep and the “sus- 
pended” appearance of the eyelid gradually 
disappear and that the patient is able to 
raise and lower the eyelid well as he learns 
to control the frontalis muscle. He states 
that at the Hospital for Sick Children in 
Toronto a much higher percentage of satis- 
factory results was obtained in ptosis repair 
when fascia lata was used than with any 
other method of repair. The startling thing 
was that this applied to all types of ptosis, 
even those with good levator action. In the 
discussion of Crawford’s paper Berke states, 
“\. . this type of operation should not be 
indicated for all types of ptosis. I think it 
should be reserved for cases in which resec- 
tion of the levator is contraindicated or has 
resulted in failure. In this connection it 
should be added that as we grow in exper- 
ience with the operation for shortening the 
levator muscle, we find fewer and fewer 
cases that result in failure.” 

Philps? states that the best results in 
ptosis are obtained from levator shortening 
even when there is no evidence of any 
action in this muscle. He uses a skin ap- 
proach in isolating the muscle. More articles 
aimed at popularizing levator shortening are 
needed, as many surgeons tend to drift 
away from its use. 

With regard to fascia lata, the Dickey 
operation has been resurrected by Law.* 
There are not many indications for use of 
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the superior rectus in the correction of 
ptosis. In this regard I have Dr. Dickey’s 
permission to quote him as saying that he 
no longer uses the “Dickey operation.” He 
feels that there are other superior rectus 
procedures which result in fewer postopera- 
tive complications. 

Bettman * presents a modification of the 
Friedenwald-Guyton sling operation. Many 
surgeons have ceased using this operation 
because of late infections. Bettman believes 
that many of these are due to the suture 
being anchored close to the lid margin, lead- 
ing to access of bacteria to the suture tract. 
He advocates anchoring the suture to the 
upper part of the tarsus with additional 
buried sutures and describes his technique 
in detail. It seems to be a definite improve- 
ment over the original technique. 

Hervouet and Tessier® presented a new 
idea in ptosis surgery. They call attention 
to the normal antagonism which exists be- 
tween the orbicularis palpebrae and the 
levator. They do a partial tarsectomy and 
levator shortening and in addition make a 
skin incision and remove a_ considerable 
portion of the orbicularis muscle overlying 
the tarsus and orbital septum. In this way, 
they feel, the effect of the levator shortening 
is enhanced. 

Simpson ® reported an interesting and un- 
usual case wherein a patient with ptosis, an 
exotropia, and a hypotropia of one eye was 
treated with (1) a resection of the medial 
rectus and a tenotomy of the lateral rectus, 
(2) a resection of the superior rectus and a 
recession of the inferior rectus, and (3) a 
levator resection. Following this, the patient 
presented a Marcus Gunn _ jaw-winking 
phenomenon which was not noted to be 
present before by any of several competent 
observers. He does not explain the phe- 
nomenon. I have seen the movies of his 
patient and find it an intriguing and _ per- 
plexing case. 

Pagani‘ reported a case of Marcus Gunn 
syndrome in a 19-year-old girl. He did a 
levator shortening operation and states that 
an almost perfect result was obtained. It 
would seem that extreme voluntary control 
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would be necessary in order for the result 
of a levator shortening to even approach 
perfection in this condition. I would hesitate 
long before doing this operation in ptosis 
with jaw winking. 

Tumors.—As _ pathologists become more 
adept in classifying cells by smear technique, 
the Papanicolaou method becomes of  in- 
creasing value in ophthalmology. Gaipa § re- 
ports a group of ophthalmologic cases in 
which it was used, including six cases of 
basal-cell carcinoma of the lid, with positive 
results. Biopsy is a simple procedure and 
should certainly be used more often than it 
is. But taking a smear is simpler, and per- 
haps surgeons and patients will not resist 
its use. At present, at least in lid tumors, 
it should not supplant biopsy. 

Much has been written over many years 
on the merits of radiation and surgery in the 
treatment of eyelid tumors. The Reeh and 
Hyman ® article, which was reviewed last 
year, is, in my opinion, the best that has 
appeared. Wildermuth and Evans state 
that a lesion 5 mm. or less in diameter is 
best treated by excision and primary closure. 
If the lesion requires sacrifice of the full 
substance of the lid, they advise radiation 
therapy. A total of 4000 r in 10 treatments 
over about a two-week period has become 
the established dosage, they say. 

Kreibig '' advocates surgery where pos- 
sible, because he feels that the results of 
radiation are uncertain. Deep foci may re- 
main under an apparently cured skin. He 
believes that surgery affords proof of com- 
plete removal. He recommends a 3 mm. 
border beyond the visible limits of the tumor 
and says that if one is in doubt as to the 
complete removal postoperative radiation 
should be given. 

Brown and Fryer feel that excision and 
immediate plastic repair when possible is 
the treatment of choice for carcinoma of 
the eyelids. 

The answer to the problem of treatment 
in these cases cannot be settled by a con- 
tribution to the literauture. Each case must 
be carefully considered, and a method of 
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treatment best suited for that case must be 
instituted. The patient has one golden op- 
portunity for cure—the first attempt. Recur- 
rences are difficult to handle. A _ factor 
which is not often mentioned is the ex- 
perience and ability of the surgeon or 
radiologist. | believe it to be the most im- 
portant factor. 

Weizenblatt '* reported on a case of a 
typical cyst of a Moll gland which became 
opaque and dimpled. Excision showed basal- 
cell carcinoma which did not extend beyond 
the cyst. 

Two articles appeared in the ARCHIVES 
in December, 1956, which tend to clarify the 
confusion on ocular and dermal melanosis. 
Helmick and Pringle '* suggest the term 
oculocutaneous melanosis to replace the more 
commonly used “nevus of Ota.” Fitzpatrick, 
Zeller, Kukita, and Kitamura ™ discuss the 
confusion of names which are used in this 
benign condition which simulates malignant 
disease. Since the ectopic melanin-contain- 
ing cells are termed melanocytes, they sug- 
gest the following changes in terminology: 

Present 

Melanosis bulbi 


Nevus of Ota 
Mongolian spot 


Proposed 

Ocular melanocytosis 
Oculodermal melanocytosis 

Dermal melanocytosis 
The literature on these conditions is not 
large, but it is confusing. They are not seen 
frequently but are far from being rare. 
These articles are good contributions. 

Last year two articles on keratocanthoma 
were reviewed. This is an inflammatory 
condition of the eyelid which is histologi- 
cally indistinguishable from squamous-cell 
carcinoma of a low degree of malignancy. 
The history of growth from its start to 
maximum size in four to eight weeks with a 
spontaneous regression (should it be al- 
lowed) in four to six months is the diag- 
nostic criterion. Last year it was stated 
that wide excision was advised. Crisman 
and Christensen '® now state that shaving 
the lesion at its base and electrodesiccation 
of the base is the best treatment, although 
they do state that the lesion is radiosensitive. 
If spontaneous regression is allowed, a cos- 
metically disfiguring scar may result. 


Beard 


Hagar '* also wrote on the characteristics 
of keratocanthoma. He feels that excision, 
cauterization, or small doses of x-rays are 
all successful in the treatment of the condi- 
tion. 

Metastatic carcinoma of the eyelid is 
rare. Ostriker'* reported a case of this 
which occurred one and one-half years after 
removal of an adenocarcinoma of the colon. 
The patient was in a terminal condition, 
and the diagnosis was evident even before 
the pathologist’s report. The lesion was un- 
der the upper lid and had to be removed 
for ocular comfort. 

A rare entity, the simultaneous develop- 
ment of lymphosarcomatous lesions in all 
four eyelids, was reported by Ayberk.’ 
The only treatment given was mechlor- 
ethamine (nitrogen mustard). The lesion 
regressed soon after the start of this treat- 
ment, and there was no evidence of re- 
currence in the lids or elsewhere after four 
years. 

Entropion, Ectropion, and Lagophthal- 
mos.—Three articles have appeared on the 
surgical correction of spastic entropion. 
Schimek’s 7° operation consists of a buried 
nonabsorbable surgical (silk) suture at- 
tached to the orbicularis muscle anterior to 
the tarsus 3 or 4 mm. nasal to the center 
of the lower eyelid. It is brought out 
through an incision 2 cm. lateral to and 0.5 
cm. above the lateral canthus and then fixed 
in the orbicularis and temporal fascia deep 
in this incision. It is tied tight enough to 
produce a slight ectropion, which, the au- 
thor says, will disappear. He reported 2 
recurrences in 23 cases. Schimek’s discus- 
sion of entropion and his historical review 
of the surgical procedures which have been 
used is very complete. His results of less 
than 10% recurrences with an average fol- 
low-up of almost two years seem very good. 
There were two infections necessitating re- 
moval of the suture. This is somewhat sim- 


ilar to the complication seen in the 


Friedenwald-Guyton ptosis operation, and 
I fear that my enthusiasm would wane 
were I to have 10% infections. I have had 
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improved results since I have been using 
the Wies *! operation, which was discussed 
last year. I do not like to change some- 
thing that seems to work well and will prob- 
ably await a few failures before changing 
to the Schimek operation. 

3odian ** described a modification of an 
operation for spastic entropion popular in 
France. He exposes the orbicularis muscle 
of the lower eyelid through a skin incision. 
He then cauterizes the muscle rather freely 
with diathermy, electrodesiccation, or a 
heated muscle hook. He then excises a cres- 
cent of skin and closes the wound. He 
reports 10 cases with follow-ups of 6 to 
33 months. There were no recurrences. 
This seems a good report for so simple a 
procedure, but the number of cases is small. 
Bodian asks that others try the procedure 
in order that it can be better evaluated. 

Szlazak’s ** operation is a modification 
of the Wheeler orbicularis shortening. He 
shortens the muscle more along the lower 
border of the strip than along the upper 
border. He does not give any case reports 
or rate of recurrences. 

Fox *4 reported two cases of congenital 
entropion occurring in siblings. This type 
of entropion is rare and is caused by hyper- 
trophy of the marginal fibers of the orbicu- 
laris. This rolls the lid margin in. In 
contrast to epiblepharon, which usually 
disappears, congenital entropion requires 
surgery. Fox repaired it by excision of 
a strip of skin and muscle. Levitt ®° re- 
ported on the same condition, emphasizing, 
as did Fox, that epiblepharon rarely re- 
quires surgery while congenital entropion 
requires early surgical correction. 

sarrett °° reported a case of extreme 
cicatricial ectropion of the lower eyelids, 
the result of an inflammatory disease, prob- 
ably syphiloderm. It was repaired by large 
full-thickness grafts taken from the inner 
aspects of the upper arms. Since such ad- 
vanced cases are unusual and since the final 
result in this case was better than one 
would anticipate, this case report is of 
value. 
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Lagophthalmos due to facial nerve sec- 
tion or paralysis is distressing to the patient. 
Balza ** treated five cases with a rhomboid 
suture similar to the Friedenwald-Guyton 
suture but with a white silk suture running 
along the margin of the lower eyelid. The 
results were good in three cases and inade- 
quate in one, and in one an infection neces- 
sitated removal of the suture. This latter 
seems to be a complication that is inevitable 
in a percentage of buried sutures used in 
the eyelids. Velhagen ** treated lagophthal- 
mos by transplanting strips of the tempo- 
ralis muscle to the upper and lower eyelids. 
He claimed satisfactory results in three out 
of five cases. 

Inflammatory Diseases.—When one thinks 
of the number of routine vaccinations that 
are done, it seems strange that accidental 
vaccinia of the eyelids is so seldom seen. 
Taylor *® reported a case of this and in- 
cluded a good discussion of the possible 
modes of infection. Usually the disease is 
self-limited, but complications such as 
symblepharon, corneal ulcer, and disciform 
keratitis may occur. In an  eczematous 
child eczema vacinnatum may occur, with 
a mortality rate reported to be 33%. In 
severe cases treatment may include vaccinia- 
immune serum or vaccinia y-globulin. 

Herpes zoster ophthalmicus was success- 
fully and dramatically relieved in one case 
reported by Glasser *° by the use of anti- 
histamines. Benedict *! advises the use of 
corticosteroids in this disease. Many physi- 
cians, having heard of the activation of the 
herpes simplex virus by the steroids, fear 
to use them for herpes zoster. Many physi- 
cians, on the other hand, have not heard 
of the activation of herpes simplex and use 
no caution in the use of steroids. | think 
that it would be wise for the pharmaceutical 
houses to give equal billing to contraindica- 
tions and indications when 
with new drugs. 


campaigning 


Borrie ** reported on the general field 
of eczema of the eyelids and divided 238 
cases into (1) dermatitis medicamentosa, 
(2) contact dermatitis, (3) suspender der- 
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matitis (a nickel sensitivity), (4) infective 
dermatitis, (5) neurodermatitis, (6) con- 
stitutional eczema, and (7) eczema of un- 
known origin. Infective dermatitis was 
most frequent and was the most difficult 
to treat. Neomycin and hydrocortisone oint- 
ment seemed most effective. Dermatitis 
medicamentosa was the next largest group, 
and most of these cases were due to peni- 
cillin. Contact dermatitis was frequent, but 
only 10% of these cases were due to cos- 
metics, most of the cases being of industrial 
origin. 

Most of us see an occasional case of 
phthiriasis palpebrarum, infection of the 
eyelid by the crab louse. Caccamise ** re- 
ported one such case and discussed the 
general as well as the local treatment. He 
calls attention to the use of physostigmine 
(serine) ointment, as originally suggested 
by Cogan and Grant, for this condition. 

Reconstructive Eyelid Surgery.—Total 
reconstruction of an upper eyelid is a 
difficult procedure and one which often 
leads to an unsatisfactory result. A new 
type of blepharoplasty was presented by 
Gandolfi.*4 He utilized buccal mucosa and 
a pedunculated skin flap from the frontal 
region in reconstructing an upper lid which 
had to be totally removed for a diffuse 
carcinoma. There are not many operations 
which can be used in total blepharoplasty 
of an upper eyelid, and this one is a wel- 
come addition. There are good figures de- 
picting the steps. Those who do this type 
of work will benefit by a study of them. 

A new method for replacement of a lower 
eyelid was reported by Cavka.*® A large 
bridge flap left attached at the two ends 
is fashioned just above the brow. This 
furnishes sufficient skin to reconstruct an 
entire lower lid and even part of the upper 
lid. It has been my experience that skin 
from this area is somewhat thick for eyelid 
skin replacement. I have used it on occa- 
sion as a single-based flap with fair results 
but have felt that skin from other areas 
might have been better. 


Beard 
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Two articles by Singer **** have ap- 
peared. One concerns basic causes of fail- 
ure in grafting of skin and mucus 
membrane to the lids and socket. This 
article does not lend itself to summary. It 
concerns many basic considerations which 
are not new. Since articles dealing with 
failures are a rarity in medical literature, 
I was glad to see this one. The other article 
by Singer is upon the management of lid 
injuries. It also is a basic article and does 
not offer anything new. It does call atten- 
tion to the Minsky type of repair for lid 
margin injuries. This procedure did not 
appear in the ophthalmic literature but in 
a general surgical publication ** and was 
hence lost to most ophthalmologists. A few 
moments spent in looking up this reference 
would be well worth while. 

Following an auto accident an infant 
developed a hematoma of an upper eyelid, 
the swelling of which persisted after. the 
discoloration had disappeared. In this case, 
reported by Bagolini,*® spinal fluid was 
found to be leaking into the lid from a 
fracture of the superior orbital plate. I 
have on several occasions been startled by 
the sudden appearance of clear fluid when 
operating on traumatized upper eyelid and 
orbital cases. Ophthalmic surgeons should 
be prepared to pursue this complication to 
its correction when they encounter it in 
reconstructive work. The defects of injury 
do not respect the arbitrary boundaries of 
the specialties. 

Developmental Anomalies.—Three _arti- 
cles have appeared on ankyloblepharon dur- 
ing the past year. This is a rare condition 
which is rather easily corrected with a pair 
of scissors or by minor plastic procedures. 
Of the three references, one concerned the 
outer portion of the lids; one, the center, 
and one, the inner angle. In Smillie’s * 
case external ankyloblepharon caused a 
pseudoptosis and a pseudoexotropia. 
Khanna’s *? case was of the filiform type 
involving the middle portions of the lids. 
He reasoned that a predisposing factor must 
have been present before the 10th week of 
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intrauterine life. Mielnick and Przyborow- 
ska’s #* case involved the portion of the 
lid slits overlying the canaliculi. 

Miscellaneous.—Sayoc ** has written con- 
siderably upon the lid folds. He states that 
in most Orientals with slit eyes the fold 
is missing because of the lack of insertion 
of the terminal levator fibers into the skin. 
The presence or absence of a lid fold is of 
considerable importance in ptosis surgery. 
We should not rule out some levator func- 
tion by the absence of a fold in Orientals 
with slit-type eyes. 

Retraction of the upper eyelid is usually 
caused by overstimulation of the sympa- 
thetics supplying Miiller’s muscle. Otto- 
nello** reported four cases which 
unilateral lid retraction was a sign of myas- 
thenia gravis. He felt that this retraction 
was a purely muscular one caused by a 
compensatory hyperasthenic condition of 
Miiller’s muscle. Elander, Bedrossian, and 
Schaerer * reported a case of unilateral 
upper lid retraction caused by sympathetic 
irritation from a complete obstruction of 
the common carotid artery at the level of the 
third and fourth cervical vertebrae. It was 
relieved by a superior cervical ganglionec- 
tomy. 


Lacrimal Apparatus 


Anatomy and Physiology.—An excellent 
paper by Jones *® based upon dissections of 


the tear sac region revises the author’s 
concept of the “lacrimal pump.” Jones has 
an excellent background in anatomy, and 
his knowledge of this region combined with 
his clinical experience gives considerable 
support to his ideas on how the tears get 
from the eye to the inferior meatus of the 
His dissections have shown the lacri- 
mal fossa to be converted into a completely 
closed cavity by the lacrimal diaphragm, 
composed of a sheath reflected from the 
periorbita. Alternate negative and positive 
pressures are created by lateral and medial 
movements of this diaphragm. These are, 
in turn, brought about by action of the 
superficial and deep heads of the pretarsal 
muscle and the deep head of the preseptal 


nose. 
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This muscular control of the 
diaphragm is present in both lids. The 
pump-like action of this mechanism serves 
to draw tears into the sac and express them 
into the nose. I am convinced that this is 
correct. Now, I do not understand why 
patients who have undergone the type of 
dacryocystorhinostomy which removes. all 
but a small bit of the temporal wall of the 
sac do not have epiphora, at least most of 
them do not. 


muscle. 


Phillips and George made a_radio- 
graphic study of the nasolacrimal canal. By 
directing the rays down from the frontal 
region toward a dental film held in the 
roof of the mouth, they developed a tech- 
nique of filming the bony canal end-on. 
They compared a series of normal persons 
with a series of patients with nasolacrimal 
obstruction and found no difference in size 
between the two groups. Also, there was 
no difference in size between the obstructed 
and the unobstructed side. This led to the 
conclusion that bony abnormalities are of 
little importance as a cause of epiphora. 


Hanney ** 


carried on radiographic studies 
on the emptying of dye from the tear sac. 
He injected 0.5 ce. of 40% Iodipin into the 
tear sac and found that in 90% of 134 
patients the sac was empty in 10 minutes. 
This is somewhat faster than the 30 min- 
utes which Demorest and Milder *® used as 
a criterion in their article, which was re- 
viewed last year. 

In a study of the protein content of 
tears Brunish*® found electrophoretically 
that emotional tears contained appreciably 
more albumin than tears produced by irrita- 
tion. With but little imagination one could 
devise practical applications for this test. 

Problems in Lacrimal Obstruction —A 
symposium on problems of lacrimal obstruc- 
tion by Evans, MacBeth, Lyle, Summerskill, 
Burn, and Rycroft*' is contained in the 
Transactions of the Ophthalmologic Society 
of the United Kingdom for 1956. This is 
an excellent review of the problem. In 
the opening paper Evans discusses lacrimal 
obstruction with reference to age groups. 
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He classifies them as neonatal, youthful, 
and over 30. The neonatal group, he feels, 
is largely spontaneously cured. The youth- 
ful group includes those cases due to Strep- 
tothrix infection and trauma, more in the 
latter group. The “over 30” group is com- 
prised of the more commonly seen obstruc- 
tive cases which require surgery. Evans 
brings out the predominance in females by 
a 4:1 ratio. In my experience, the ratio 
has been even higher. It is a well-known 
clinical observation, but I have not seen it 
discussed at any length before. Evans feels 
that the fact that women may have a smaller 
lumen to the bony nasolacrimal canal than 
men may have some influence on this. How- 
ever, he states that general mucosal thicken- 
ing with muscular atonia or flabbiness, all 
part of the “middle-aged spread,” are the 
principal factors. There must be a better 
explanation. Rycroft calls attention again 
to subtotal lacrimal adenectomy in a small 
group of patients in whom epiphora per- 
sists after usual treatments. He warns that 
the blink reflex must be good and that there 
must be adequate lid coverage. The re- 
mainder of the symposium is well worth 
reading, although it dees not contain any 
new developments. 

Bideau and Levasseur ** ask, “Is lacrimal 
intubation so bad?” They slit the upper 
canaliculus and pass the canaliculus knife 
through the nasolacrimal duct to sever any 
adhesions. They then introduce the tube 
over a stylet. They report good results in 
12 of 16 patients treated over a one-year 
period. 

Weizenblatt ** reported a case of exten- 
sive granuloma of the tear sac resulting 
from a polyethylene tube which had been 
left in place for two years. This was a 
small tube and extended from the sac into 
the inferior meatus. Since there was no 
drainage through the tube, it was exposed 
to purulent secretions over a period of time. 
The author felt that this resulted in a break- 
down of the tubing, resulting in the granu- 
loma. Certainly, if tubes are to be used, 
they should be of a large enough caliber 
to permit drainage. 


Beard 


I expressed myself on lacrimal intuba- 
tion in last year’s review and have not 
changed my opinion. I am glad to see that 
LeGrand ** has changed his. In last year’s 
reference ** he reported 68% success after 
two months. However, in one year this 
had dropped to 52%. He quoted Bietti as 
having only 20% success after three years. 
LeGrand now feels that lacrimal intubation 
should be used only rarely as a substitute 
for dacryocystorhinostomy. 

Natchkepia and Chkoniya ** report what 
they term a new nonoperative method of 
treatment of stenosis of the lacrimal cana- 
liculi. In five cases they threaded a silk 
suture through the stenosed canaliculus and 
into the nose, leaving it for two to three 
weeks. Their follow-up was short, being 
only four to six weeks. Stenosis of the 
canaliculus has always been a difficult prob- 
lem. I think that here polyethylene has a 
definite place. The method of Veirs ** or 
some minor modification of it makes it a 
simple and relatively successful procedure. 

Wynne Parry ** suggests a type of skin 
incision for dacryocystorhinostomy differ- 
ent from the one ordinarily used. He makes 
a lin. (2.5 cm.) vertical incision only 2 
mm. from the inner canthus. From the 
ends of this, two horizontal incisions are 
made anteriorly. The skin flap thus formed 
is retracted forward. He feels that the tear 
sac area can be more easily exposed in this 
way. He states that there is little if any 
resulting scar. In patients with long thin 
noses there is often a tendency for bow- 
string formation from the usual tear sac 
incision. This usually disappears after 
many months of time and massage, but dur- 
ing this time the patients are often unhappy. 
Wynne Parry’s incision may prevent this 
complication. It also makes the postopera- 
tive use of spectacles less uncomfortable. 

Holland ** has written an article calling 
attention to Summerskill’s dacryocystorhi- 
nostomy. This is an operation which ap- 
peared in the British literature in 1949 and 
1952 and which Holland feels has not re- 
ceived due attention. An incision is made 
into the tear sac, which is cleaned. A trocar 
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is passed through the inferior medial wall 
of the sac into the nasal cavity. A poly- 
ethylene tube is placed in this opening. The 
tube fits snuggly and is apparently left in 
place without sutures. Somehow this scares 
me, as | am not a bronchoscopist. 

discussed dacryocystorhinostomy 
from the aspect of the otorhinolaryngolo- 
gist. He feels that preoperative examina- 
tion of the nose will reveal the cause of the 
obstruction in about 10% to 20% of the 
usually ozena, lupus, tumor, or 

He recommends the intranasal 
approach in most cases, and in all cases of 
phlegmonous dacryocystitis, deformity of 
the nose, and unsuccessful results after an 
external approach. 

Vukovich ®' reported 13 of 16 cases of 
adults with obstructed nasolacrimal ducts 
successfully treated by probing followed by 
irrigation with naphazoline (Privine) and 
repeated filling of the sac and duct with a 
mixture of cortisone and Hirudoid oint- 
ment, whatever that may be. 

Wolfson and Mariasis ® advised forceful 
irrigation rather than probing in the treat- 
ment of dacryocystitis in infants. The upper 
canaliculus was closed with glass rod pres- 
sure. They reported, however, only 10 out 
of 12 successes by this method. 

Braley ® recommends probing for lacri- 
mal obstruction in infants, preferably done 
before the age of 3 months. It may be 
done, however, up to the age of 3 or 4 
years. If it is unsuccessful and purulent 
discharge persists after probing, he feels 
that a dacryocystorhinostomy should be 
done. For these persistent cases I have had 
some success with a tube placed in the naso- 
lacrimal duct under direct view through a 
tear sac approach. 

Lipsius recommended the use of sac- 
charin sodium in a 10% solution as an 
eye drop for testing patency of the lacrimal 
passages. It can be identified by taste in a 
positive test within 5 to 17 minutes. It may 
be of some use in children. Both sides can- 
not be tested on the same day, as the taste 
lingers. I cannot see any advantage over 
the fluorescein dye test, in which the dis- 


cases, 
trauma. 
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appearance of the color overlying the sclera 


can be used as a positive test criterion, as 
well as the recovery of the dye from the 
nose. 

A new treatment for epiphora, though 
perhaps one of despair, is suggested by 
Manchester.* small piece of plastic 
sponge is held in contact with the inner 
canthus by an attachment to the spectacle 
frame. This seems far better than a piece 
of tissue or a handkerchief held in contact 
by the fingers. 

Tumors.—Tumors of the lacrimal sac, 
according to Jones,®* are characterized by 
four stages. In Stage I epiphora is the only 
symptom. Stage II consists of a simulated 
dacryocystitis in which mucopus regurgita- 
tion results from pressure over the tear sac. 
Stage III occurs when a painless nonredu- 
cible swelling is present over the tear sac. 
Stage IV is extension of the tumor outside 
of the sac. There may be overlapping of 
these stages. The final diagnosis can be 
made only by biopsy, although contrast 
radiography may be very helpful. 

Spaeth ® feels that most tumors in the 
region of the lacrimal sac are primary, 
arising within the mucosa of the sac. In 
their treatment he emphasizes early diag- 
nosis and extensive primary surgery, in- 
cluding removal of the prelacrimal region, 
the inner canthal angle of the lids, and the 
entire length of the bony and membranous 
nasolacrimal duct. Any plastic repair is 
delayed until one is certain that there will 
be no recurrence. If the tumor should 
recur, complete exenteration of the orbit is 
indicated. Radiation is useful as an adjunc- 
tive treatment. He emphasizes the high 
mortality and says that bold surgery is 
necessary. 

Inflammatory Diseases —Trachomatous 
involvement of the lacrimal system was con- 
sidered in an extensive study by Chara- 
mis.®* Contamination of the lacrimal gland 
by ascending infection is rare but does oc- 
cur. Trachomatous infection in the lacrimal 
drainage system is common at the puncta 
and becomes less and less common lower in 
the pathway. He states that trachomatous 


Vol 59, Jan., 1958 


| 
4 
<a 
an 
a 


LIDS, LACRIMAL APPARATUS AND CONJUNCTIVA 


changes in the puncta and canaliculi are 
histopathologically similar to those of 
conjunctival trachoma. The microscopic 
changes resulting from trachoma of the 
tear sac are not distinguishable from those 
of dacryocystitis in general. He discusses 
the treatment of lacrimal trachoma, includ- 
ing minor surgical procedures on_ the 
canaliculi. Dacryocystorhinostomy and in- 
tubation are often tried for the relief of 
infection and obstruction lower down but 
are often unsuccessful, and dacryocystec- 
tomy may be necessary. 

Milam ® reviewed Mikulicz’s disease of 
the lacrimal gland. He feels that there is 
much confusion in terminology. Mikulicz’s 
disease should include only those painless 
swellings: of the lacrimal, salivary, and pala- 
tine glands without loss of function and of 
unknown etiology. Probably more than one 
disease entity is involved. However, the 
histologic picture is characteristic and the 
diagnosis should not be difficult on biopsy. 
Accessory lacrimal gland tissue may be 
widely distributed in the lids and_ orbit, 
and this disease should be suspected in any 
lid and orbital tumor. The disease is benign 
and is self-limited. 

Sjogren's Syndrome.—Thompson — and 
Eadie 7° found keratoconjunctivitis sicca in 
14% of 210 patients with rheumatoid ar- 
thritis. In the milder cases they recom- 
mended treatment with methylcellulose or 
cortisone drops. In the severer cases they 
advise diathermy coagulation of the lacrimal 
puncta. With the availability of good arti- 
ficial tears, we have been using this pro- 
cedure very little. However, it does afford 
a great amount of relief for these patients, 
and, if it is confined to the punctum, drain- 
age can be reestablished if the lacrimal 
glands can be restored to function by hor- 
monal or other treatment later. 

Calmettes, Deodati, Planel, and Bee‘ 
did a valuable experimental study on the 
lacrimal glands of guinea pigs. They 
castrated 26 male and 26 female guinea 
pigs and examined the lacrimal glands of 
some of each. They found that the lacrimal 
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glands of the males became atrophic, while 
those of the females became hypertrophied. 
In the remaining animals testosterone was 
given to the males and estrogen to the fe- 
males. This either prevented the above 
changes or reversed them. While no definite 
conclusions are drawn, the authors suggest 
the importance of these findings in the 
pathogenesis and perhaps the treatment of 
Sjogren’s disease. 

McLenachan “surveyed 45 cases of 
Sjogren’s syndrome and found evidence of 
liver dysfunction in the majority of these 
cases. He suggests that inability of the 
body to utilize vitamin A may explain the 
epithelial changes of this disease. 

Rausch-Stroomann and Dorken ™ studied 
the steroid excretion in the urine in four 
patients with Sjégren’s syndrome. No sign 
of hypofunction of the adrenal cortex was 
found. 

Jones and Stevenson ‘* reported a case 
of keratoconjunctivitis sicca due to sarcoid- 
osis. They feel that this disease accounts 
for only a small percentage of these cases 
but feel that an investigation for sarcoidosis 
should be made. Since sarcoidosis responds 
to steroid therapy, permanent damage to 
the lacrimal gland from fibrosis can be 
prevented. 

Developmental Anomalies.—Several case 


reports of congenital anomalies of the 


lacrimal system have appeared during the 


past year. Ordinarily these do not cause 
symptoms and require no treatment. Mal- 
hotra ‘ reported a case of a 7-year-old girl 
who had an occlusion of the nasolacrimal 
duct which was treated by dacryocystorhi- 
nostomy. In addition, there was a fistula of 
one of the lacrimal ducts 5 mm. lateral to 
and 2 mm. below the lateral canthus. Tears 
appeared through this opening. It was nec- 
essary to transplant the duct into the con- 
junctival fornix to effect a cure. 

Damato *® described a similar case in a 
3-month-old infant. This baby’s fistula was 
situated in the same position as was that 
of Malhotra’s patient. No surgery was 
done, although tears appeared discharging 
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from the orifice whenever tears flowed from 
the eye. Damato suggested that the fistula 
might be the opening of the ductule of one 
of the accessory lacrimal glands of Krause. 
Kirk * reviewed congenital anomalies of 
the canaliculi and puncta and reported three 
interesting cases. These were various types 
of reduplication of the canaliculi and puncta. 
They were incidental findings, led to no 
symptoms, and required no treatment. 


Conjunctiva 


Adenovirus Infections—On_ Sept. 7 
and 8, 1956, a symposium on viral kerato- 
conjunctivitis sponsored by the National 
Institute of Health was held in San Fran- 
cisco. Taking part was a group of ophthal- 
mologists, epidemiologists, virologists 
who are attempting to clarify this aspect 
of virology. Included were papers on 
pharyngoconjunctival fever, epidemic kera- 
toconjunctivitis, and herpetic keratoconjunc- 
tivitis keratitis. This review is 
principally concerned with the first two 
groups. The papers presented are included 
in a separate (Part 2) issue of the April, 
1957, American Journal of Ophthalmology. 
The majority of the papers offer nothing 
new, but their inclusion in one issue does 
make it easy for one to review the subject 
and bring himself reasonably up to date 
upon it. 

Thygeson ** opened the symposium by a 
general discussion of the various types of 
keratitis and conjunctivitis which are known 
to be or suspected of being of viral origin. 
He commented briefly on trachoma, 
inclusion conjunctivitis, epidemic kerato- 
conjunctivitis, pharyngoconjunctival fever, 
Newcastle disease conjunctivitis, lympho- 
granuloma venereum keratoconjunctivitis, 
herpetic keratitis and keratoconjunctivitis, 
keratitis due to variola and vaccinia viruses, 
measles keratoconjunctivitis, | molluscum 
contagiosum conjunctivitis and keratocon- 
junctivitis, common wart conjunctivitis and 
keratoconjunctivitis, mumps keratitis, herpes 
zoster keratitis, varicella keratitis, Beal’s 
acute follicular conjunctivitis, chronic fol- 
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licular conjunctivitis, superficial punctate 
keratitis, ocular pemphigus, Reiter’s disease 
conjunctivitis, and the conjunctivitis of 
erythema multiforme. 

Bell *® discussed the clinical manifesta- 
tions of pharyngoconjunctival fever on the 
basis of a study of 500 cases occurring in 
the Washington, D. C., area. Conjunctivitis 
was present in 70% of the cases. 

Kimura, Hanna, Nicholas, Thygeson, and 
Jawetz *®° studied 27 sporadic cases of 
pharyngoconjunctival fever in the northern 
California area. An adenovirus was isolated 
from 13 of these cases. Eleven of these 
were Type 3; one was Type 2, and one was 
Type 6. 

Ormsby, Fowle, and Doane,*! in a group 
of patients in the Toronto area with eye 
virus infections, found Types 2, 3, 7, and 
9 adenovirus, the large majority being Type 
3, with Type 7 a close second. The Type 7 
infections were mostly in children. They 
report corneal lesions in infections with 
Types 3 and 7. 

Huebner and Rowe ™ stated that Types 
3, 7’, and 8 of the adenovirus group are 
well-established causes of ocular disease. 
They feel that Type 8 causes epidemic 
keratoconjunctivitis, rarely with any sys- 
temic symptoms. 

Beale, Doane, and Ormsby used 
human amnion cells as a culture medium in 
their studies. They stated that these cells 
may be superior to the HeLa-cell medium 
for study of the adenovirus. 

Fowle, Simmons, and Ormsby * isolated 
four strains of Type 3 adenovirus from 
patients with corneal involvement. Results 
of cross neutralization tests indicated a close 


antigenic similarity of all four strains of the 
virus. 


In discussing the epidemiology of 
pharyngoconjunctival fever, Bell con- 
cluded that (1) infected humans were a 
common source of infection, (2) infection 
generally produced illness, (3) healthy car- 
riers were not an important source of in- 
fection in epidemics, (4) the disease was 
rather highly infectious for young contacts, 
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(5) older persons were more likely to be 
immune, perhaps from previous attacks, 
and (6) contaminated swimming pools are 
a suspected but unproven source of infec- 
tion. Infection and disease may be pre- 
vented, to an extent, by vaccine, but at 
present vaccine is not available for general 
use. In this regard, the Armed Forces 
Epidemiological Board has recommended 
that all recruits entering the Services by 
the fall of 1958 be given adenovirus inocu- 
lations routinely. The U. S. Army is cur- 
rently administering them to recruits at 
Fort Dix, N. J.; Fort Leonard Wood, Mo., 
and Fort Ord, Calif. 

The first paper on epidemic keratocon- 
junctivitis at this symposium was_ by 
Hogan,** who discussed the clinical charac- 
teristics of the California epidemic of 1941- 
1942. This was followed by Braley’s ** 
discussion of the New York epidemic of 
1943-1946. Both authors noted similar 
characteristics, the percentage of cases with 
corneal involvement being slightly higher 
(92%) in the New York area as compared 
with California (74% ). 

Tanaka ** spoke on epidemic keratocon- 
junctivitis in Japan and the Orient. She 
felt that the condition occurred in infants 
as well as in adults. In the infant cases 
there were usually systemic manifestations. 
Rarely did a_ keratitis or  preauricular 
adenopathy occur. A pseudomembranous 
conjunctivitis was the usual type. In human 
inoculation studies she found that between 
15% and 30% of persons were not suscep- 
tible. 

Bietti sruna reported on about 
2500 cases seen in Italy from 1942 to 1956. 
Their investigation indicated that adenovirus 
Type 8 was the usual cause of epidemic 
keratoconjunctivitis in their area. 


and 


Sanders *’ was the first to isolate a virus 
from the early epidemic cases. It is un- 
fortunate that definite record of his virus 
has been lost. However, it seems probable 
that the Sanders virus was not an adeno- 
virus but was related to the St. 
encephalitis virus. Cheever 


Louis 
carried on 
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studies that established this relationship on 
two strains of virus believed to have origi- 
nated from the virus pool made by Sanders 
in 1942, 

Jawetz, Thygeson, Hanna, Nicholas, and 
Kimura * gave evidence that Type 8 adeno- 
virus was responsible for many cases of 
epidemic keratoconjunctivitis but admitted 
that it could not be considered the sole 
cause. 

Mitsui, Hanabusa, Minoda, and Ogata ** 
inoculated Type 8 adenovirus into the eyes 
of five human volunteers. In three cases the 
results were typical. In one a conjunctivitis 
without keratitis developed. In one no 
disease resulted even after repeated trials. 
Serologic findings suggested a partial im- 
munity in this patient. 

Mitsui and Jawetz® furthered the evi- 
dence in favor of Type 8 adenovirus as 
the etiologic agent in epidemic keratocon- 
junctivitis by isolating this virus from a 
typical case in Japan. 

Leopold * then discussed the character- 
istics of a hospital epidemic of epidemic 
keratoconjunctivitis, and Thygeson dis- 
cussed office epidemics and suggested meth- 
ods of prevention. 

Cockburn ** presented a theory on the 
epidemiology of epidemic keratoconjuncti- 
vitis. He suggests that the causal agent is 
a virus of the adenovirus group 
normal habitat is the nasopharynx. 


whose 
When 
a susceptible eye is infected with this virus 
a relatively mild inflammation results, but 
should conditions exist for rapid passage of 
the virus through a series of susceptible 
eyes, then a strain is produced which is 
more specifically adapted to the superficial 
tissues of the eye, and the lesions of typical 
epidemic keratoconjunctivitis are produced. 
Cockburn presents clinical evidence in sup- 
port of his theory. 

Thygeson and Jawetz ** summarized the 
symposium in a six-page conclusion to this 
special issue of the American Journal of 
Opthalmology, which crystalizes many of 
the points brought out. This summary is 
concise and is worth reading. 
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In a discussion of epidemic keratocon- 
junctivitis in Ceylon, Weerekoon ** brought 
out the differences in the clinical appearance 
in different areas of the world. It is an 
occupational disease of the paddy workers 
in Ceylon. The corneal lesions are quite 
different from those seen in most areas in 
that they range up to 4 mm. in diameter and 
remain for many years if not indefinitely. 
Weerekoon emphasizes that epidemic kerato- 
conjunctivitis is a blinding disease in Cey- 
lon and states that, fortunately, if treated 
early with chlortetracycline (Aureomycin ), 
oxytetracycline (Terramycin), or chloram- 
phenicol, the disease responds well. From 
this description and since no virus studies 
were done in Weerekoon’s series, one doubts 
that he is reporting on the disease which 
we term epidemic keratoconjunctivitis. 

In an outbreak of keratoconjunctivitis 
in a home for the aged, Schneider, Kornz- 
weig, and Feldstein’ found treatment 
with oxytetracycline and chloramphenicol 
to be without effect. They felt that cortisone 
was of some value in the treatment. 

An epidemic of epidemic keratoconjuncti- 
vitis in Barcelona was reported by Cas- 
anovas and Camins.'"' They noted a high 
sedimentation rate in many of their cases. 
The disease often followed slight trauma 
to the eyes. This, the authors felt, could 
well be of etiologic and industrial signifi- 
cance. 

Returning to pharyngoconjunctival fever, 
Cockburn, Rowe, and Huebner ' tested 
some serum which had been drawn from 
11 patients and frozen during the Greeley 
epidemic. Ten of these sera showed a rise 
in the complement-fixing-antibody titer, and 
eight showed a rise in neutralizing antibody 
titer to Type 3 adenovirus. In an intra- 
familial epidemic of pharyngoconjunctival 
fever Van Horne, Saslaw, Anderson, Flat- 
ley, and Carr '* found that during the acute 
phase of the disease the group-specific 
complement-fixation titers and the type- 
specific neutralization titers to Type 3 
adenovirus rose equally. Seven months 
later no complement-fixing antibodies could 
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be demonstrated, while the neutralization 
titers remained high. 


Mortelmans '* reported a case of oculo- 
glandular syndrome in which the diagnosis 
of Newcastle disease was confirmed by 
haemoagglutination tests. He suggests that 
the Parinaud syndrome be better defined 
into individual diseases by laboratory aid 
in all cases. In private practice this is not 
practical, but surely in clinic cases we should 
make better attempts to identify causal 
agents. 

Trachoma.—As in previous years, the 
literature on trachoma is voluminous. This 
would be expected from the high incidence 
of this disease. The infrequency of tracho- 
ma in American ophthalmology is not 
indicative of progress in its world-wide con- 
trol. There is still a high incidence of 
trachoma among certain groups in_ this 
country—particularly the American In- 
dians. Trachoma is not a closed chapter in 
medical history, even in this country. There 
have been many interesting articles on 
trachoma and the study of the trachoma 
virus. There have been no startling de- 
velopments in treatment. The trachoma 
virus has not, to my knowledge, been suc- 
cessfully cultured, although numerous 
workers are attempting to do this. It is 
becoming better understood, particularly 
through the use of the electron microscope. 

Suzuki,'’® preparatory to work on electron 
microscopic studies of the trachoma virus, 
studied normal human conjunctiva by this 
method. He cut ultrathin sections of this 
tissue and noted mast cells, leukocytic 
granules, and the Golgi apparatus of nuclei 
to have appearances similar to trachoma in- 
clusions. He brought out the difficulties in 
differentiating mitochondria and __ initial 
bodies. 

Mitsui and Suzuki then studied thin 
sections of strips of conjunctiva taken from 
persons with trachoma which yielded at 
least 50 epithelial cells with inclusions per 
slide. Under the electron microscope inclu- 
sion bodies were found only in the epithelial 
layer. Typical elementary bodies were 
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usually round or elliptical in shape and 
measured 200 to 300mp. Initial bodies 
were round or oval and measured up to 
800mpz. They have no doubt that the 
epithelial inclusion body is actually the 
trachoma virus colony. They discuss the life 
cycle of the trachoma virus and consider the 
possibility of a “vegetative form” in this 
cycle. They do not deny the development of 
elementary bodies by binary fission of initial 
bodies. 

The latest work on this subject by Mitsui, 
Suzuki, Hanabusa, Minoda, and Ogata 1% 
utilized an electron microscope with a higher 
resolving power. They feel that with this 
power they are able to confirm the existance 
of the previously mentioned “vegetative 
form.” They found an envelope or mem- 
brane surrounding the virus particle, the 
presence of which seems to indicate an 
older particle. Elementary bodies do not 
seem to be solid granules but appear to have 
a fine spiral or vortex structure. 

In another electron microscopic study of 
the trachoma virus, Wilczek, Feltynowski, 
and Przybylkiewicz '°* found three sizes of 
particles; 50 to 80mp, 150 to 300mp, and 
450 to 500mp. They did not identify these 
in this paper but did feel that they were 
forms of the trachoma virus, as control 
studies of bacterial conjunctivitis cases did 
not show any similar particles. 

In another paper Wilczek ' expressed 
the opinion that the trachoma virus may have 
a latent stage during which it penetrates 
deeply into the tissues. He feels that the 
antibiotics act upon the virus. 

Postic also believes that the trachoma 
virus penetrates into the subepithelial tis- 
sues and that the virus itself is responsible 
for follicle formation. 

Yuge and did complement-fixa- 
tion studies on the fixed trachoma virus of 
Arakawa and Kitamura. The test was 
positive with serum from 46 of 81 patients 
with apparent trachoma. The test showed 
the highest number of positives in Trachoma 
II. In controls with fixed inclusion blenor- 
rhoea virus, the tests were all negative. They 
felt that the identification of the fixed 
Beard 


trachoma virus with trachoma was verified 
by their studies. 


Mori!" attempted serial passage of 
trachoma virus through rabbit testicles. He 
found inclusion bodies in the epithelial cells 
of the tunica vaginalis. However, similar 
inclusion bodies were found after the in- 
jection of various other materials, and the 
author concluded that these initial bodies 
were caused by nonspecific inflammation 
and that the rabbit testicle is not suitable 
for cultivation of the virus of trachoma. 

Thygeson and Crocker '* wrote on the 
difficulties in experimental trachoma work. 
Experimental work on monkeys and apes 
has been complicated by a spontaneous 
folliculosis which appears in these animals. 
In baboons and monkeys it is possible to 
produce experimental inclusion blenorrhea, 
but the disease produced with trachoma 
material is mild and insidious and has little 
or no resemblance to human trachoma. 
There is never any corneal involvement or 
conjunctival scarring. No inclusion bodies 
can be found in the scrapings. Attempts to 
increase the severity of the disease with 
steroids was unsuccessful. They conclude 
that any conclusions based on monkey or 
baboon studies in trachoma must be con- 
firmed by experiments on human volunteers. 

Poleff 114 was successful in transmitting 
the trachoma virus to the lip. Here it pro- 
duces follicles and intracellular inclusion 
bodies which he feels are comparable to con- 
junctival reactions. This is of interest in 
the study of trachoma immunity and virus 
culture. Postic !® was unable to create what 
he felt was a definite trachomatous reaction 
in similar attempts last year. 

Szeghy, Kahan, and Vajda‘'*"'* made 
studies of the tears of persons with tracho- 
ma. They found that trachoma tears have 
an antiheparin or a blood clotting factor, 
that they contain an enzyme derived from 
disintegrating lymphocytes which dissolves 
fibrin and may have a virus neutralizing 
effect, and that trachoma tears contain a 
factor which agglutinates chick erythrocytes 
and which is inhibited by normal tears. 
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Sysoev ' states that unhealed foci con- 
taining Prowazek inclusion bodies may be 
found in Trachoma IV. He also feels that 
these bodies may be harbored by healthy 


persons acting as carriers. These factors 


have some epidemiological significance. 


Carenini and Cambiaggi '*° made a slit- 
lamp study of aqueous veins in 116 normal 
and 98 Trachoma III or IV eyes. In the 
normal eyes 336 aqueous veins were found, 
while in the trachomatous eyes they were 
able to find only 114. They conclude that 
this explains the frequent complication of 
glaucoma in trachoma eyes. 
further studies tonographically. 
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An extremely valuable experimental study 
on human volunteers was done by Tsutsui, 
Furusawa, Tsuji, and Takeda.'*!_ These 
authors, three nurses, and the wife of one 
of the authors submitted to repeated direct 
inoculations with trachoma material. After 
the infections were followed for varying 
periods, they were treated with antibiotics. 
When they appeared cured, reinfection was 
carried out by the same technique. Most 
of the onsets were acute—particularly the 
earlier infections. After the third or fourth 
infection the intensity became less and less 
severe, and finally the disease occurred only 
mildly. It was impossible to attain complete 
immunity, but relative immunity could be 
produced. The frequency of inclusion bodies 
in the scrapings diminished in proportion to 
the repetition of the infection. Immune 
serum from a person who had had repeated 
infections retarded the disease in another 
but did not prevent it. 

A comprehensive article on the pathologic 
anatomy of trachoma by the late Prof. 
Yasushi Nakamura,!*? of Tokyo, appeared 
in the Revue internationale du trachome. 
By selective staining techniques he traces 
the evolution of trachoma in the conjuncti- 
val, corneal, lacrimal, and intraocular tissues. 
Trachomatous granulations are developed in 
the adenoid bed. They are made up of a 
germinal center of lymphoblasts and reticu- 
lar cells and a peripheral zone of round cells. 
As the lesion advances, lymphocytes, plas- 
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mocytes, and polynuclear cells are found. 
The follicles eventually rupture or undergo 
resorption with cicatrization. 

In the deep adenoid and subconjunctival 
layers mast cells gather in great numbers. 
In the precicatricial stage the lymphatic 
vessels of the submucosa dilate and lympho- 
cytes, lymphoblasts, plasmocytes, and histio- 
cytes in the stage of division are seen. 
Plasma cells become more prominent, and 
polynuclear cells diminish. 

When the tarsal conjunctiva is invaded, 
lymphoid cells invade the fibrous tissue of 
the tarsus. Diffuse infiltration finally in- 
vades the musculature of the lid, resulting 
in ptosis. 

Finally, hyaline degeneration, fatty de- 
generation, calcium deposits, and even os- 
sification are seen. Colloid degeneration is 
sometimes seen, but only in the tarsus. 

The corneal changes may be similar to 
those of the conjunctiva. They are discussed 
at length. There may be cicatrization ex- 
tending into the lacrimal gland, resulting 
in atrophy of the gland tissue and xerosis. 
Nakamura states, as does Charamis,® that 
changes in the lacrimal 
drainage channels are difficult to distinguish 
pathologically. 


the trachomatous 


Nakamura discusses electron microscopic 
studies, attempts at culture of the trachoma 
virus, and the mass treatment of trachoma 
in Japan. Chlortetracycline and oxytetracy- 
cline ointments have been used with success. 
The percentage of trachoma patients in 
Japan has been reduced from 24% in 1919 
to 5% at present. 


Kamiya reported on the mass treat- 
ment for trachoma of 24,182 patients in a 
district of Japan. In the larger cities of 
Japan there is very litle trachoma, but in 
the villages in some areas it is seen in nearly 
100% of the population. The Governor of 
the Nara Prefecture decided upon a four- 
year program to eradicate the disease. It was 
verified that the incidence of trachoma was 
largely dependent upon the living conditions. 
The stimuli produced by an_ unsani- 
tary environment were important in allow- 
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ing the trachoma virus to gain a foothold. 
Improvement of sanitation in the villages 
resulted in a marked lowering of the inci- 
dence. In treating active cases chlortetracy- 
cline ointment was administered under the 
lower lid once daily. A few patients were 
treated with oxytetracycline and chloram- 
phenicol. About 37% improved until after 
one month of treatment there were no in- 
flammatory signs. Kamiya described a 
“pretrachoma,”” a conjunctivitis caused by 
dust, smoke, dirty water, etc., which acted 
as a fertile soil for the development of 
trachoma. He feels that the treatment of 
“pretrachoma” is important in the control 
of trachoma. 


In an excellent discussion of the problems 
of ocular virology Bietti'** states that the 
most practical treatment for trachoma is the 
oral administration of small to moderate 
doses of sulfonamides in three monthly 
cycles of three weeks each. In addition, local 
antibiotics are given. 

Torfeh !*° advised the daily injection of 
chloramphenicol together with ointment of 
the same drug instilled twice daily. He 
noted no allergies and felt the treatment to 
be of unquestioned efficiency. Hasan 176 
used the same medication locally and orally 
and noted pannus to regress in two weeks. 
Inclusion bodies and follicles disappeared 
within six weeks. 

Gupta '** used ointments of chlorampheni- 
col and oxytetracycline and noted pannus 
disappearance in 12 days, with cures in 3 to 
8 weeks. 

Holland 1° used subconjunctival injections 
of 0.25 gm. of chloramphenicol given every 
three to six days into the upper fornix. 
The reactions were severe, but the results 
were excellent, symptoms disappearing in 
one to three weeks. 

Oykut 17° says that a combination of 
oxytetracycline and polymyxin is more ef- 
fective when used locally than oxytetracyc- 
line alone. He says that 80% of the acute 
cases and 30% to 50% of the chronic cases 
can be cured by this treatment. Constantino- 
vits 8° treated 22 patients with trachoma 
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with oxytetracycline in one eye and erythro- 
mycin in the other. He felt that the results 
were about equal with these two drugs. 

The local use of oxytetracycline in tracho- 
ma therapy was recommended by Voinova, 
Zatzepina, and Musina.'*! Of 200 patients 
116 were cured and 169 were improved with 
six daily applications. They felt that ex- 
pression and massage of the follicles in- 
creased the effectiveness of the antibiotic 
treatment. 

Proptopopov and Galchin ™? used Ethyl- 
cellusolf, a monoethyl ester of ethylene 
glycol, as a “conductor” to carry antibiotics 
into the deeper tissues. They felt that the 
results were better with this combination 
than with the antibiotics alone. 

A new treatment for pannus was pre- 
sented by Sinitsin.'** In 132 patients he 
implanted a 15 mm. piece of absorbable 
surgical (gut) suture 2 to 5 mm. above the 
limbus. A granulomatous roll developed 
which diverted the blood vessels from the 
cornea so that they became obliterated. If 
the pannus is marked, he recommends an 
additional peritomy. 

Sédan 144-185 reported on 25 years of ex- 
perience in the use of tannic acid for the 
control of cicatricial trachoma. He _ uses 
3% tannic acid in glycerin “endlessly re- 
peated,” there being no contraindication to 
its perpetual use. There is little reaction, 
and the long-term results are good. He took 
conjunctival cultures in two groups of 
trachoma patients, one “tanned’’ and one 
“untanned.” After six months the “tanned” 
patients almost all had negative cultures 
while all of the “untanned” patients had 
positive cultures. 

Sasaki '8* feels that perhaps some cases 
of apparent trachoma are not caused by the 
trachoma virus but represent a syndrome 
which appears clinically severe but shows no 
inclusion bodies. These cases do not respond 
to modern therapy. Sasaki recommends 
classical treatment or the use of cortisone 
in their treatment. 

Other Inflammatory Diseases—The ef- 
fectiveness of various agents used in the 
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porphylaxis of ophthalmia neonatorum con- 
tinues to be the subject of statistical studies. 
Chapman '** compared oxytetracyline with 
a silver iodide preparation (Neo-Silvol), 
concluding that the antibiotic protected the 
eyes from pathogens as well as or better 
than the silver preparation. Siebeck and 
Watch 8 tried a quaternary ammonium 
antiseptic in prophylaxis. They had used 
a substance called Quartamon in preparing 
eyes for a total of 1875 intraocular opera- 
tioris with success. They found it to have 
a wide spectrum and to be stable and free 
from many of the disadvantages of the 
antibiotics. They found concentrations of 
0.05% to be 100% effective against gono- 
cocci. Concentrations up to 0.5% were non- 
irritating to rabbit conjunctivae. They found 
that when used in the eyes of newborn 
infants it was more effective than silver 
nitrate and caused fewer conjunctival re- 
actions. 

Von Zahn '** used a_ substance called 
Didrosulfon, which is a combination of 
Aristamid and dihydrostreptomycin, in the 
treatment of bacterial keratitis and conjunc- 
tivitis. He found it to be effective against 
staphylococci, pneumococci, diplobacilli, and 
streptococci. In four patients with herpetic 
keratitis he reported encouraging results. 

Tomila and Forsius ° studied the bac- 
teria found in 60 cases of conjunctivitis 
and dacryocystitis. They emphasized that it 
is impossible to determine the effective anti- 
biotic from the type of organism and that 
sensitivity tests are indispensable as a thera- 
peutic guide. 

Norn made conjunctival cytologic 
studies on 305 patients with various types 
of conjunctivitis. Since the findings were 
not particularly helpful clinically, he con- 
cluded that the primary clinical diagnosis 
was more correct than was the cytological 
diagnosis. He did feel that cytological 
studies were of some value in uncertain 
cases or where treatment had been unsuc- 
cessful. 


Herm '*? reported a case of severe mem- 
branous conjunctivitis caused by B-hemolytic 
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streptococci. It was treated with penicillin, 
sulfisoxazole (Gantrisin), bacitracin, strepto- 
kinase-streptodornase, typhoid vaccine, and 
cortisone. In spite of the fact that the 
outer third of the corneal stroma became 
infiltrated and sloughed, it reepithelialized, 
with a resulting vision of 20/40. Such cases 
are rare. Such recoveries are rarer. 

Bobrova '** wrote on the treatment of 
tuberculosis of the conjunctiva. He feels 
that the infection is hematogenous. He rec- 
ommends streptomycin given both subcon- 
junctivally and by iontophoresis. From 10 
to 40 injections of 50,000 units are given. 
Regression requires 6 to 16 weeks. In the 
five cases treated there were no recurrences. 

Crick '* studied 63 patients with clinical 
evidence of sarcoidosis in areas other than 
the eyes. He found that approximately one- 
fourth of them had sarcoid lesions in the 
conjunctiva. Typical follicles were found 
in the loose folds of the lower fornix. They 
are large and often confluent. They are 
translucent and have an orange tinge. 
Biopsy of these is simple and is of diagnos- 
tic value. 

Lippmann '** drew attention to the local 
irritating effect of steroid suspensions used 
as eye drops and in ointment form. Reports 
on the effectiveness of the recently intro- 
duced steroid solutions are awaited by many 
who have noted these irritating effects. Lipp- 
mann states that clinical effectiveness and 
tissue penetration are not parallel in the use 
of steroids locally. If the agent penetrates 
too fast, it may be ineffective for surface 
lesions. 

Tumors.—A 1955 article by Greer ® was 
overlooked last year and should be included 
in this review. This author is an authority 
on pigmented lesions of the eye. The present 
article is, in my opinion, an outstanding 
contribution to the clarification of pigmented 
tumors of the conjunctiva. Pigmented tu- 
mors are divided into three groups: benign, 
precancerous, and malignant. The benign 
group includes the deep nevus, the junc- 
tional and compound nevi, juvenile mela- 
noma, and blue nevus. The precancerous 
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group includes lentigo malignum, activated 
junctional nevus, and precancerous melano- 
sis. The malignant group includes the ma- 
lignant melanoma or melanocarcinoma and 
the malignant blue nevus. 


The nevus cells in the deep nevus occur 
only in the submucosa. They are deeply 
pigmented. The overlying epithelium is in- 
tact, and there is no proliferation of the 
junctional cells. This type rarely if ever 
becomes malignant. 

The junctional nevus forms at the junction 
of epithelium and submucosa. Proliferating 
clusters of melanoblasts in the basal layers 
of the epithelium are the distinguishing 
feature. The nevus cells have a tendency to 
drop down into the superficial submucosa. 
This is a benign phase. However, the 
overlying epithelium may be in a state of 
unrest, and this may result in malignant 
change. A most constant sign of activity 
is the migration of proliferating cells up- 
ward, toward the surface. Actual ma- 
lignancy occurs when the proliferated cells 
in the junctional layer actively invade the 
submucosa. According to Greer, the pathol- 
ogist must ask two questions: 1. Are the 
proliferating cells anaplastic? 2. Do they 
penetrate the submucosa? If the answer 
to both is “yes,” the lesion is melanocar- 
cinoma. If the answer to one is “yes,” the 
lesion is precancerous and does not require 
such radical treatment. 

Juvenile melanoma is histologically malig- 
nant but is usually clinically benign. Greer 
believes that most melanocarcinomas arise 
from a preexisting pigmented nevus. This 
varies from the teachings of Reese, who 
believes that they arise from precancerous 
melanosis. Blue nevus is rare in the con- 
junctiva and only very rarely becomes ma- 
lignant. 

Greer,'*? in another paper, says that the 
intraepithelial proliferation in the basal 
layers of the epithelium in precancerous 
melanosis is analogous to Bowen’s intra- 
epithelial carcinoma. 

Dimolt and McAdams '* reported upon 
the attempted use of the Papanicolaou stain 
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to support the diagnosis in a case of intra- 
epithelial carcinoma of the limbus. It was 
not diagnostic but was reported as suspicious 
of malignancy. 

Trevor-Roper ° reported six cases of 
intraepithelial epithelioma of the conjunctiva, 
one of which involved the tarsal conjunc- 
tiva, a rare site for this lesion. Because of 
its remoteness from the eye, this one was 
treated successfully by £-radiation. The 
author states that he believes surgical ex- 
cision to be the simplest and surest method 
of treatment. 

Francois, Rabaey, and Evans '*° classified 
epithelial tumors of the conjunctiva into 
(1) epithelial hyperplasia, (2) hyperplasia 
papillomatosa (benign and malignant), (3) 
intraepithelial epithelioma, and (4) epithe- 
lioma spino and baso cellularis. They ad- 
vise either excision or fractionated contact 
radiation of 5000 to 6000 r. 

Sacks 1°! reported a case of a cherry-red 
tumor arising in the conjunctiva of the 
lower fornix. Histologic study 
to be a Kaposi tumor. 

O’Rourke and O’Connor !** reported a 
fatal case of lymphatic leukemia in a 15- 
month-old boy in which the presenting 
symptom was a marked injection and swell- 
ing of the lower conjunctivae. 
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Guimaraes !** reviewed the characteristics 
of demoid tumors, lipomata, and subcon- 
junctival dermolipomata. In the removal of 
these tumors he recommends the interposi- 
tion of Tenon’s capsule between the sclera 
and conjunctiva. 

Pterygium.—Paiva,'™* in a paper on plas- 
tic surgery of the conjunctiva, states that 
20% to 30% of pterygia will recur regard- 
less of the method of treatment. I wish that 
my recurrences were only 30%. Paiva’s 
paper reviews the various replacements for 
conjunctiva, pointing out their advantages 
and disadvantages. 


Gibson **° found a pterygium recurrence 
rate of 20% to 30%, which he found could 
be reduced to 10% by postoperative contact 
radiation. He recommened 2000 r in four 
doses over a 10-day period. He states that 
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(1) the younger the patient the higher the 
recurrence rate; (2) a “thick fleshy” pteryg- 
ium is apt to recur, especially in a patient 
with a sandy complexion; (3) recurrence is 
likely if an appreciable amount of conjunc- 
tival tissue is left on the cornea at the lim- 
bus; (4) a pterygium with a tendency to 
recur is discouraged by the presence of a 
well-marked arcus senilis or a well-developed 
pigment cap at the edge of the pterygium, 
and (5) keloid tendency elsewhere on the 
body predisposes to pterygium recurrence. 

Mead '** feels that B-radiation postop- 
eratively is the best treatment for pterygium. 
He advises 2400 r in a single dose, frac- 
tionation being unnecessary. With this dose 
about 480 r is delivered to the nearest part 
of the lens. This is safely below the 800 r 
which, he says, will sometimes produce lens 
opacities. He gives it within a few hours 
after the surgery. 

The use of a plasma-thrombin “glue’’ in 
causing adherence of the conjunctival flap 
to the sclera in the surgery of pterygium is 
recommened by Wagner.'** He feels that 
this has a favorable effect in the prevention 
of recurrence. Often, though, there is in- 
sufficient adhesion of the plasma-thrombin 
mixture. 


Pinkerton '°* suggests that an important 
factor in the formation of pterygium is the 
blepharospasm caused by intense glare, wind, 
etc. This, he feels, causes a passive con- 
gestion of the subconjunctival tissue which 
is a major factor in pterygium development. 

Symble pharon.—There have been a few 
articles in the foreign literature on the pre- 
vention of symblepharon. Zurabov posi- 
tions a folded piece of waxed paper in the 
fornix, held in place with mattress sutures. 
He says that it does not irritate the cornea. 
Chazarof '° uses a piece of rubber from a 
surgical glove in a similar fashion, leaving 
it in place for only about one week. Ber- 
nardezykowa'®' advocates the of 
acetylcholine locally in eye burns. He treats 
these eyes with frequent instillations of 
5% solution or 2% ointment and _ states 
that vascularization of burned conjunctiva 
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is hastened, necrotic tissue sloughs, and 
symblepharon formation is greatly reduced. 
He also feels that corneal vascularization 
is reduced. Surgery for symblepharon was 
unnecessary in cases treated by this method. 

Cavka '® reported an operation for total 
symblepharon similar to that of Pagani,'® 
which was reviewed last year. He used a 
corneoscleroconjunctival graft from a cadav- 
er sutured in place after the separation of 
adhesions. A conformer was used to main- 
tain the fornices. A rather violent local 
reaction resulted but subsided slowly. The 
use of cadaver donor material in conjuncti- 
val surgery has been infrequent but opens 
the way for many improvements in present 
techniques. It is hoped that others will use 
it and report their results. 

Anatomy.—A study of the lymphatics of 
the bulbar conjunctiva was made by Sugar, 
Riazi, and Schaffner.’** This has been a 
neglected field in ophthalmic literature. A 
ring of collector channels was found to lead 
from the perilimbal vessels toward the ex- 
ternal canthus. The largest branch found 
was the inferior temporal. This branch 
anastomoses with the lymphatics of the lids 
and drains into the preauricular, upper 
parotid, and submaxillary glands. The 
authors discussed lymphangiectasia of the 
conjunctiva, which is frequently seen and 
which is often annoying to the patient. They 
advise simple excision of these lesions. 

Meighan'™ reported on a slit-lamp study 
of the conjunctival circulation. He noted 
the frequency of communicating vessels 
which were larger than capillaries between 
the arterioles and the venules. No direct 
arteriovenous anastomoses were seen. 

Vernal Catarrh.—In an article on al- 
lergic diseases of the the external eye, 
Stauffer '®* stated that the best theory on the 
cause of vernal catarrh is that it is a con- 
junctival manifestation of allergy, the ir- 
ritating agent being dust aggravated by dry 
heat—the syndrome occurring in a vagotonic 
person. According to Stauffer, the best 
therapeutic results are obtained by immuni- 
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zation to dust and molds and by endocrine 
therapy. 

In discussing radiotherapy for non- 
malignant diseases of the eye, Lederman !* 
warned against the dangers of 8-radiation 
for the eradication of the papules of vernal 
catarrh. He feels that small doses of x- 
radiation given one month before the ex- 
pected onset of the seasonal attack are safe 
and will prevent or lessen the severity of the 
attack. His views on the safety of x-radia- 
tion in vernal catarrh are not shared by most 
ophthalmologists. 

Gurin '*8 reported the presence of inclu- 
sion bodies in conjunctival scrapings of 
patients with vernal catarrh. They dye 
violet with methylene blue. He feels that 
they may be coexistent and are probably 
caused by some virus. 

In a statistical study of 666 patients with 
vernal catarrh, Oguchi, Kawase, Yoshinaga, 
Migita, and Nemoto 1 found the condition 
to be twice as prevalent in males as in fe- 
males. The usual onset was between 11 and 
20 years of age. Familial occurrences were 
frequent. They felt that pollens were a 
causative factor, as the onset was usually 
during the period of pollen abundance. 

Guerrero-Pérez 17° considers vernal ca- 
tarrh to be a general allergic process with 
conjunctival manifestations. He recommends 
oral cortisone in the treatment in doses up 
to 80 mg. daily for the palpebral form and 
local cortisone in the conjunctival form. 
He combines this treatment with vitamins 
and calcium. 

Barrada '*! reported that 70% of 350 
patients obtained relief of symptoms in the 
treatment of vernal conjunctivitis with three 
daily instillations of a 0.25% lactic acid 
solution into the conjunctival sac. This 
tended to neutralize the alkaline secretions, 
and the low-grade irritation which was pro- 
duced caused fibrosis of the conjunctiva and 
disappearance of the papillae. 

One cannot help but be impressed by the 
large amount that has been written compared 
with the small amount that is known about 
this common disease entity. 

1207 Park Ave. 
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News and Comment 


ANNOUNCEMENTS 


Special Travel Fund for International Congress.—The National Institute 
of Neurological Diseases and Blindness today announced the establishment of a 
special travel fund designed to aid younger ophthalmologists and other scientists 
engaged in ophthalmological teaching or research to attend the 18th International 
Ophthalmology Congress. The Congress is being held in Brussels, Belgium, 
Sept. 8-12, 1958. 

The fund was made possible by a grant from the National Advisory Neurolog- 
ical Diseases and Blindness Council to a Council subcommittee. In authorizing the 
grant, the Council noted that “an International Congress offers enormous value 
in the training and exchange of ideas’’ among scientific investigators. 

The subcommittee has asked that all applications for aid from the fund be 
made in letter form and addressed to Dr. Gordon H. Seger, Chief, Extramural 
Programs, National Institute of Neurological Diseases and Blindness, Bethesda, 
Md. The letter of application should also provide a brief review of the applicant’s 


educational and occupational background and should indicate his major field of 
interest. 


The deadline for receipt of applications is March 1, 1958. The Council sub- 
committee will make its selections and notify those to be aided by letter no 
later than April 1, 1958. For additional information, call Mr. Edward M. Glick, 
Ol. 6-4000, ext. 2207. 
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Correspondence 


ENCEPHALOMA OF THE EYE 
To the Editor:—I am submitting to you for republication part of a lecture 

No. 8 by John Simon (General Pathology, as Conducive to the Establishment 
of Rational Principles for the Diagnosis and Treatment of Disease: A Course of 
Lectures Delivered at St. Thomas’s Hospital During the Summer Session of 
1850, London, 1850, p. 104). The title is “Encephaloma of the Eye,” which I 
believe you will find not only a very vivid description but also an accurate one. I 
ran across this purely by accident, and it is my hope that this may stimulate an 
interest in some of the old medical literature. 

Jucian F. Jr., M.D. 

34% Beacon St., Boston 8 


“Taking, then, out of innumerable instances that which, to my mind, 
seems most characteristic and typical, I would sketch you an illustration 
of cancer thus: A child is brought to me, blind of one eye. The loss of 
sight has been discovered accidentally, for there has been no complaint 
of pain. The pupil is largely dilated, but (with this exception) at first 
the eye looks healthy; the iris having its natural colour, the cornea its 
natural clearness and polish, the globe its natural mobility. On looking 
carefully, however, through the large dark pupil into the depths of the 
eye, | observe there (as the patient’s head moves) an unusual reflection 
of light, as though from a small metallic mirror set in the retina. A 
month elapses, and | see the child again: the aspect of the large dark 
pupil is now altered by something white or yellowish, which seems to 
stand close behind it, rising from the bottom of the globe—something 
solid, smooth, rounded, reflective, with a red vessel or two branching on 
its surface. Another interval of longer duration, and I find what can no 
longer be overlooked, even by the non-professional observer: that pale, 
growing mass has advanced into the anterior chamber; the lens has be- 
come opaque and is thrust aside, or merged in the tumour; the globe is 
no longer healthy in appearance, but is enlarged in its transverse 
diameters, and seems to bulge unevenly at one or two points of its cir- 
cumference ; evidently it is distended, and its distension causes pain and 
irritation ; the vessels of the conjunctiva are gorged with blood. A few 
weeks more—the cornea has sloughed before the augmented pressure of 
the tumour; the latter has burst from its confinement, and though still 
girt about its base by the ring of sclerotic, it expands beyond this isthmus 
with redoubled luxuriance, into a mushroom shape, with broad, bloody, 
discharging surface. Now every day tells: the sclerotic ceases to constrain 
the expansion of its base, which no longer seems to emanate from the 
globe merely, but from the whole cavity of the orbit; while its outward 
growth has thrust the eyelids wide asunder, and projects already far 
beyond their level; its discharge is immense; lumps slough from its 
surface; blood bursts from its vessels; a material like pus pours from it 
incessantly ; but in spite of all this loss of substance it grows on, bigger 
and bigger; the wretched child meanwhile getting thinner and more 
hectic, as though its whole organic subsistence were gradually prolapsing 
through the orbit. The surrounding integuments have taken on the same 
fungoid activity: where they correspond to the base of the tumour, they 
no longer seem to confine, but rather to contribute to, its growth; blend- 
ing their large pulpy vegetations with its broadened circumference. 
One marvels whence can be derived its flood of albuminous secretion; 
one hopes it may exhaust itself, and cease like the flux of an abscess; 
but such hope is vain: the duration of life and the circulation of blood 
are the only limits of its continuance, 
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“A little while longer gives the opportunity of post-mortem examina- 
tion. The orbit is tightly occupied with what may still be called the base 
of the tumor—so tightly, that, if the case have lasted long, the bony walls 
of the cavity will have begun to undergo absorption. A section of the 
tumour shows a substance like brain, white, soft, and uniform, which 
admits of being cut in thin slices, but may easily be rubbed to a cream. 
It is marked with red points, indicating the section of blood vessels, and 
in parts is pinkish over the surface, from diffused vascularity. It is 
intersected and supported by a very delicate network of fibrous tissue; 
from the interstices of which there may be squeezed or washed out the 
softer pulpy elements of its structure; leaving only that slight alveolar 
web, as its skelton, behind. Microscopical examination shows that this 
mass consists substantially of nucleated cells, presenting some varieties 
of form, and some gradations of development, to which I shall directly 
give closer attention. 

“On opening the cranium, it is found that the same morbid change has 
prolonged itself thither: the optic nerve immediately within its foramen 
enlarges into a lobulated mass of material, like that of the exterior 
disease, which extends as far as the thalamus, becoming larger behind 
the commissure of the optic nerves, and indenting the adjacent surfaces 
of brain, which are in a softened and diffluent condition from the effects 
of pressure. 

“This picture of encephaloid cancer, as it affects the globe of the eye, 
is one that many of you can verify out of your own recollection ; and all 
of you no doubt can remember some case where the family-likeness of 
cancer showed itself in one part of the body or another ;—some case, in 
which a solid tumour has made its way through the skin, has continued 
to grow and shed its particles outwardly, has shot its roots further in- 
ward, has infected all parts around with its peculiar method of growth, 
and finally (supposing it to have resided in no vital organ) has destroyed 
the patient by sheer exhaustion and flux.” 


SYMBOLS FOR EXPRESSING INTRAOCULAR DYNAMICS 


To the Editor:—In the past few years the treatment of intraocular dynamics 
in mathematical terms has become increasingly popular. Unfortunately, though 
there is little disagreement as to the form the equations should take, the tendency 
has been for a different set of symbols to be brought into use in each laboratory. 
This was not too serious when the exchange of substances between the blood 
and aqueous humor alone was being considered. Now, however, the exchanges 
between all the tissues and fluids of the eye are being formulated in terms of a 
dozen or more constants, and much unnecessary confusion would be avoided if a 
uniform and logical system of symbols were employed. 

Accordingly, we developed a system which we circulated to those workers 
we knew to be active in the field. Apart from some criticism of detail it found a 
ready acceptance. The scheme has been modified to take account of these criti- 
cisms, and it now has the following form, which we hope will be generally useful. 

Each tissue or fluid is represented by a letter in subscript: a, anterior aqueous 
humor; h, posterior aqueous humor (hind humor, Hinterkammer); v, vitreous 
humor; c, cornea; /, lens; i, iris; z, ciliary body (Ziliarkorper); p, plasma; d, 
tears (Dacryon). 

Their volumes and masses are to be represented by V and M. Thus: Va, Mi 
(volume of anterior aqueous humor, mass of iris). 

The interfacial areas between them, by A. Thus: A,, (area of posterior 
corneal surface). 

The mass of a substance in a tissue or fluid, by m. Thus: m, (mass of sub- 


stance in cornea) and mgc, Meq (net mass moved from aqueous humor to cornea, 
and vice versa). 
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The concentration of a substance in a tissue is expressed as mass of substance 
per unit mass tissue by C, and is expressed as mass of substance per volume 
tissue water by c. Thus: C,, c, (mass per gram ciliary body or per milliliter 
ciliary body water.) 

Permeability constants of membranes, by K. Thus: Kg (permeability con- 
stant of corneal epithelium in direction stroma to tears). 


These permeability constants are defined by the equation 


dt =(Kes C.—Kee Ca) Aca 
where ¢ is the time. 


Transfer coefficients between tissues or fluids, by k. Thus: ky, (transfer co- 


efficient from posterior chamber to vitreous). They are defined by the equation 
dCa 


ken 
Since the value of the coefficient depends on the volume of the tissue or fluid in 
which the concentration changes are being considered, this can be shown where 
there is a possibility of ambiguity by a further subscript. Thus: ka... in the equa- 
tion above. Then 

ka.on 


When the transfer coefficient from a tissue or fluid into several others is to be 
identified, addition signs may be used. For example, the transfer coefficient from 
the posterior chamber into the vitreous and lens may be written ka, (v+1). 


The total transfer coefficient out of a tissue or fluid may be written simply. 
Thus: ka. 


In the case of the aqueous humor, ky, kg, and ky may be retained for the 
total transfer coefficient out, and its diffusional and flow components. 

The steady-state-concentration ratio between two tissues or fluids, R. Thus: 
Ra, (ratio of concentration in aqueous humor to that in plasma). 


This system can be extended to other branches of ophthalmological research 


where it is necessary to give symbols to the properties of the tissue or to the 
relationships between them. 


STEWART DUKE-ELDER 
Davip M. Maurice 
Institute of Ophthalmology, University of London 


OCULAR MANIFESTATIONS OF RILEY-DAY SYNDROME: 
FAMILIAL AUTONOMIC DYSFUNCTION 


To the Editor:—The article by Liebman on ocular manifestations of Riley- 
Day syndrome in the November, 1956, issue of the ARCHIVEs, page 719, presents 
descriptions and illustrations of a condition we see much of in India. The condi- 
tion is the lack of vitamin A, which leads to more blindness among children in 
the parts of India in which I have worked than any other condition. 


The dryness of the conjunctival sac, the lack of tears, is only part of a process 
in which the mucous membranes of the whole body loose their mucous quality 
and become squamous. The cornea may be dull, epithelium-thick or deeper, or 
may become like white blotting paper in appearance and consistency. The mystery 
of keratomalacia is the tremendously toxic action on the cornea. How can such 


a strong and beautiful organ, through which only Greishaber’s needles will go 
easily, become so soft so quickly? 


Would that Dr. Cogan, pathologist, could have obtained in the fatal case 
described sections of the intestine and of the lacrymal gland that was not func- 
tioning. Dr. Cogan’s statement that “no goblet cells are seen in the conjunctiva, 
but this may not be abnormal’ must be wrong. “No goblet cells” in the con- 


junctiva is, | am sure, of tremendous importance clinically and cannot under any 
circumstances be anything but abnormal. 
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It is interesting that in vitamin A deficiency one eye may develop kerato- 
malacia in the center which then extends out while the other eye may have just a 
deepening degeneration of the cornea following on an exposure keratitis, which 
is in itself a malnutrition of the cornea from lack of the moisture from winking, 
accentuated by lack of tears themselves, the seriousness of the condition accentu- 
ated greatly by vitamin A deficiency. 

In some debilitating conditions of infants and children and also in adults the 
eyes do not close, and in conditions where the eyes do close and perhaps are not 
opened, the patient keeping the lids even tightly closed, vitamin A deficiency must 
be anticipated and protective injections given. The continuation of a diarrhea is 
of very great importance, for the changes in the epithelium of the intestinal tract 
prevent the absorption of vitamin A, making a vicious cycle. 

I have heard from ophthalmologists in America that they have not seen a 
patient with vitamin A deficiency in all of their lives. Such an article as Liebman’s, 
where outstanding illustrations of vitamin A deficiency have apparently been 
mistaken for ocular symptoms of Riley-Day syndrome, demonstrates the need 
for Western oculists and pediatricians to alert themselves to the possibilities of 
vitamin A deficiency, chronic and acute. 

Has the condition described by Liebman something to do with Riley-Day 
familial dysautonomia, or is it the result of a frank malnutrition headed off by 
vitamin A deficiency ? 

What was the diet of the children at home and at the hospital? Was vitamin A 
therapy tried out either at home or in the hospital? Was there involvement of 
the skin? 

In these conditions where there might possibly be a vitamin A deficiency it is 
very necessary not to take any chances. It is most necessary to give 100,000 units 
of vitamin A intramuscularly, daily, in severe debilitating conditions, especially 
if there is any suggestion of ocular symptoms of dryness, or lack-luster, of con- 
junctiva or cornea. It would be tragic to follow Dr. Liebman’s suggestion in such 
conditions and give a “protective ointment, instilled at night,” some test for 
vitamin A deficiency being positive or negative, as the case may be. 

One of the most satisfying and startling responses of the body to treatment 
in all of medicine is the response of the fish-scale or finger-nail appearing cornea 
of prekeratomalacia to an injection of vitamin A. Within fourteen hours, if 
caught at the right time, the cornea has regained its natural shine and clearness, 
to fill the surgeon with awe and gladness at the transformation. Much more 
vitamin A must be given over sometimes a long time, together with the establish- 
ment of an adequate diet that is absorbed, but the initial response is most gratify- 


ing. Let us not let our little, or larger, patients ever get so low in such an important 
ingredient of living cells. 


Victor C. Rampo, M.D. 
Christian Hospital 
Mungeli, Dist. Bilaspur, M. P., India 


METRIC SYSTEM 


To the Editor:—Our use among ophthalmologists in the U. S. A. of the 20/20 
and other foot designations of vision and other measurements could with great 
profit be changed to the metric system. 

For one used to the metric system, to run on to the foot designations by men 
of caliber in ophthalmolic science publishing articles in our American ophthalmic 
publications, which go around the world, and in ophthalmic publications of other 
countries seems to one using the metric system all of the time something unin- 
telligible. It takes a good deal of calculation that is troublesome for one used to 


the metric system to translate the unscientific 20/180 and other foot figures into 
something understandable. 
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I have heard the reaction of astonishment and perplexity among those who 
are used to the metric system when they see us using the foot designation. 
With the exception of America, the metric system is exclusively used in 

ophthalmology. If the U. S. A. ophthalmologists think that the foot designations 
are sacred, well and good, but now that the World Ophthalmological Congress is 
to be held next September in Brussels, may I request those sending papers to the 
Congress and speaking at the Congress to practice the use of the metric system 
throughout so as to extend the influence of American ophthalmology by the intel- 
ligent communication possible through the medium of the almost universally used 
metric system. 

Victor C. Ramso, M.D. 

Christian Hospital 
Mungeli, Dist. Bilaspur, M. P., India 


RETINITIS PIGMENTOSA WITH NORMAL ELECTRORETINOGRAM 


To the Editor:—lf electroretinography has any place in clinical ophthalmology 
at all, then this place is surely in the differential diagnosis of the tapetoretinal 
degenerations. The knowledge in this field has recently been splendidly summar- 
ized by Franceschetti and Dieterle (Elektroretinographie, in Hamburg Symposium, 
Bibl. Ophth., Fasc. 48, Basel and New York, S. Karger, 1957). In this article 
it is made clear by many personal contributions of the authors that an extinguished 
electroretinogram is not only pathognomonic for chorioretinal abiotrophies but 
essential in establishing the correct diagnosis in difficult or doubtful cases. 

In view of this situation, it would be very significant if it could be shown that 
there are well-substantiated cases of retinitis pigmentosa in which there is an 
electroretinogram of normal shape, though possibly of reduced amplitude. Un- 
fortunately, the case presented by Skeehan, Passmore, and Armington (A. M. A. 
Arcu. OputuH. 57 :536 [April] 1957) is not a well-substantiated case, or at least 
the information offered in this paper is too scanty to give convincing evidence 
that the patient actually had retinitis pigmentosa. To be sure, the patient had a 
ring scotoma, and some of the fundus findings (the appearance of disc and ves- 
sels) were certainly suggestive, although the clumpy pigment was much less so. 

Sut ring scotomas are not alone decisive in the diagnosis of retinitis pigmentosa, 

and there are certain questions that come to one’s mind in studying the paper by 
Drs. Skeehan, Passmore, and Armington. The patient is a Negro, and among 
Negroes retinitis pigmentosa is a rarity; nothing is said about the behavior of 
his dark adaptation; the serologic status of the patient is not reported; nothing 
is said about possible measles and other viral infections, which, as is well known, 
may result in the production of a clinical picture which it is often difficult to 
differentiate from true retinitis pigmentosa. 

It is impossible to decide with certainty from the report at hand whether 
the patient did or did not have retinitis pigmentosa. However, I should consider the 
electroretinographic evidence to be overwhelmingly against it, judging from the 
reports in the literature and the experience gathered in my own laboratory. It is 
unlikely on theoretical, pathologic, and clinical grounds that a patient with retinitis 
pigmentosa should have a normal electroretinogram. If I found one, I should 
want to make very sure that the patient does not have a so-called secondary, or 
pseudo, retinitis pigmentosa, such as is seen in syphilis or following a virus 
infection. In any event, the case presented by Drs. Skeehan, Passmore, and 
Armington does not call into question the differential diagnostic value of electro- 
retinography in tapetoretinal degenerations. 

HERMANN M. Burian, M.D. 
State University of Iowa 
University Hospitals 

lowa City 


To the Editor:—The patient reported in the article was examined by numerous 
ophthalmologists, including the consultants to the Walter Reed Ophthalmology 
Service from the Wilmer Institute and from Washington, D. C. All agreed that 
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this was a typical case of clinical retinitis pigmentosa. The photographs do not 
reproduce well the “bone corpuscle” distribution of pigment which was found in 
this patient. The differential diagnosis of syphilis and viral infections were 
considered. The patient’s serology was negative; there was no history of severe 
measles or of any other illness; the family history is certainly suggestive of a 
hereditary degeneration. Unfortunately, none of the patient’s family have been 
available for study. Dark adaptation was not tested. Retinitis pigmentosa was 
diagnosed in one other Negro male of a total of 26 cases admitted as inpatients 
to Walter Reed Army Hospital from January, 1951, through September, 1956. 
The senior authors take responsibility for the title of the published report and 
some of the interpretations not concurred with by Dr. Armington. In this respect, 
we agree with Dr. Burian’s implication that the electroretinogram should not 
have been defined as “normal” in the title. Although the response was similar 
to that of the normal eye in the light-adapted state, its subnormality became in- 
creasingly evident with the progress of dark adaptation. The electroretinogram 
scarcely achieved 150yv. after 30 minutes of darkness. Small as well as ex- 
tinguished electroretinograms have been previously reported in retinitis pig- 
mentosa. The interest in this case lies in the relatively larger, though still 
subnormal, electroretinogram that was found. The exact value of the electro- 
retinogram as a diagnostic instrument awaits the accumulation of a much larger 
body of evidence than is currently at hand. 


R. A. SKEEHAN Jr., M.D. 

J. W. Passmore, M.D. 

Joun C. Armincton, Ph.D. 
Walter Reed Army Mccical Center 
Washington, D. C. 


MYDRIATIC TREATMENT OF SHALLOW CHAMBER AFTER CATARACT EXTRACTION 


To the Editor:—The recent article by John Weisel and Kenneth C. Swan 
(A.M. A. Arcu. Opntu. 58:126-129 [July] 1957) is very interesting and deals 
with a difficult problem. 

I am in complete agreement with them in that delayed restoration of the 
anterior chamber is a different entity from late emptying of the chamber. 

Much confusion has arisen through statistics referring to flat chambers that 
do not separate these two types. 

As demonstrated by Weisel and Swan, delayed re-formation of the chamber 
is due to a leaking wound. They seem to have completely eliminated this type 


of flat chamber by their method of suturing the wound with gut sutures which 
are covered by a limbus-based flap. 


In patients with late emptying of the chamber, on the other hand, they usually 
found no evidence of a leaking wound. My previous observations (A. M. A. 
Arcu. Opntu. 52:250, 1954) are similar in this respect. 

[It seems obvious to me that tardy flattenings of the chamber must be ex- 
plained, in most cases, by another mechanism than leakage. In fact, in penetrating 
keratoplasty, where there is a large wound connected with the anterior chamber 
and several stitches that could act as wicks, late emptying of the chamber is not a 
common complication. Besides, in filtering operations for glaucoma, which are 
the best examples of a leaking wound, one usually sees delayed restoration but 
not late emptying of the chamber. 

Late emptying of the anterior chamber is an exclusive postoperative complica- 
tion of lens extraction. It is therefore logical to think that it must be related to 
the new anatomical characteristics of the aphakic eye, as is the fact that by disap- 
pearance of the zonule-lens diaphragm the vitreous face is now in direct contact 
with the back of the iris and aqueous. 

Could the pressure of the vitreous body on the back of the iris push it for- 
ward until it touches the cornea while the aqueous is expelled through its normal 
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channels? This is the theory I favor in my paper (A. M. A. Arcu, Oputu, 52: 
250, 1954) on the role of internal hernias of the vitreous as a cause of late 
emptying of the chamber. 

Weisel and Swan are in favor of a pupillary block mechanism in their article. 
It seems to me difficult to reconcile the fact that they have registered hypotony 
as a constant finding in their patients with a mechanism of pupillary block, which 
should have given glaucoma. 

The role of choroidal detachment is another important point. Weisel and 
Swan found a choroidal detachment in 10 of the 14 eyes with late emptying of 
the chamber. Choroidal detachment also occurred in 17 eyes with deep chambers, 


but with hypotony. They suggest that choroidal detachment is primarily asso- 
ciated with hypotony. 


In my paper Case 2 was kept with a mydriatic pupil by persistent application 
of atropine in the postoperative period and the chamber was lost on the 11th day. 
No leakage of the wound could be found with the biomicroscope by the use of 
fluorescein. Choroidal detachment was searched for in the dark chamber, but the 
fundus reflex was entirely normal (mydriatic pupil). Only three days later a 
detachment of the choroid appeared in the superior temporal quadrant. From this 
case I concluded that choroidal detachment was not the cause of the flattening of 
the chamber, as it followed it only three days later. 

Some time ago I had an experience similar to the one of Reese (Reese, A. B.: 
Herniation of the Anterior Hyaloid Membrane Following Uncomplicated Intra- 
capsular Cataract Extraction, Tr. Am. Ophth. Soc. 46:73, 1948) following a 
round-pupil intracapsular extraction. A flat chamber (of late appearance) was 
re-formed in one and a half hours after instillation of a single drop of DFP 
(isoflurophate ) . 

Diamox (acetazolamide) has helped in other cases, and when it was used the 
hyaloid, which was convex and taut, was seen to slacken and recede backward. 
An antiedematous action of Diamox on the anterior portion of the vitreous body 
might be postulated. One can imagine that the vitreous might absorb aqueous 
after the disappearance of the zonule-lens diaphragm. 

There is much that is unknown about the mechanism of late emptying of the 
anterior chamber after cataract operations, and research on this subject is greatly 
needed. I sincerely hope that Drs, Weisel and Swan go ahead with their interest- 
ing investigations in this field. 

ALFREDO VILLASECA, M.D. 
Hospital Salvador, Santiago, Chile 


To the Editor:—Thank you for forwarding the comments of Dr. Alfredo 
Villaseca on the recent article prepared by Dr. John Weisel and me. We read his 
paper published in 1954 and are pleased to know that Dr. Villaseca still feels that 
delayed restoration of the anterior chamber due to a leaking wound is a different 
entity from the decreased volume in the anterior chamber which commonly occurs 
a week or more after surgery. 

At a recent meeting of the Oregon Ophthalmological Alumni Association 
Dr. R. C. Cowger and | presented additional data to substantiate this view. In a 
series of 550 consecutive cataract extractions performed by our resident staff 
and faculty, the incision in the limbic stroma was closed with mild chromic gut su- 
tures buried under a limbus-based flap. In all of these cases the anterior chamber 
re-formed within 24 hours, but filtration blebs of the type observed after glaucoma 
surgery became evident one week or more after surgery in 1.6% of these cases. 
These data suggest that with use of a flap and buried sutures the relatively 
innocuous complication of a filtration bleb formation replaces the potentially more 
serious complication of delayed formation of the anterior chamber due to a leak- 
ing wound. It is evident that, in the group of patients developing filtrations, 
aqueous was leaking into the subconjunctival tissue from the anterior chamber 
through a gap in the incision; however, these eyes did not have greater incidence 
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of shallow anterior chamber or choroidal detachment as compared with the other 
patients in this series of 550 operations. Our study of filtrations following cataract 
surgery is being prepared for publication and will be submitted to the ARCHIVEs. 

Dr. Villaseca has questioned whether a pupillary block can occur in presence 
of hypotony. It is our present belief that it can occur if there is a marked suppres- 
sion of aqueous formation. For example, a marked iris bombé formation oc- 
casionally is seen without glaucoma in the late stages of severe chronic uveitis 
with pupillary membrane formation. In these eyes aqueous formation is mark- 
edly reduced, owing to damage to the ciliary body. It is probable that in the 
postoperative period after cataract surgery a similar suppression of aqueous 
formation occurs in some patients with detachment of the ciliary body. We are 


attempting to obtain data to refute or substantiate this belief. We wish to thank 
Dr. Villaseca for his kind comments. 


KENNETH C. Swan, M.D. 
University of Oregon Medical School, 
Portland 1, Ore. 


HISTOPATHOLOGY OF THE STAR-FIGURE OF THE MACULAR AREA IN 
DIABETIC AND ANGIOSPASTIC RETINOPATHY 


To the Editor:—In the article “Histopathology of the Star-Figure of the 
Macular Area in Diabetic and Angiospastic Retinopathy,” published in the 
ARCHIVES in March, 1957, page 376, the authors, J. R. Wolter, R. I. Goldsmith, 
and R. L. Phillips affirm in the introductory paragraph, “a white star-figure in 
the macular area is a typical ophthalmoscopic finding in advanced chronic diabetic 
and angiospastic retinopathy.” 

It is my contention that this statement cannot be accepted on any terms, as it 
does not agree with facts and may at best lead to error. The macular star-fiure 
can be visualized in many conditions but never in diabetic retinopathy. The find- 
ing of a macular star-figure suggests renal retinopathy as the most likely diag- 
nosis; it may suggest renal and diabetic retinopathy at most, but diabetic 
retinopathy in its pure forms (by far the most frequent) does not in its very typical 
ophthalmoscopic picture, during none of its periods, include the macular star- 
figure. It is therefore clear that one cannot refer to it as a typical ophthalmoscopic 
finding in advanced chronic diabetic retinopathy. 

As regards angiospastic retinopathy, a designation first used by Gifford and 
Marquardt, in 1938, that has since become widespread, it is a slightly contro- 
versial maculopathy, the etiology of which is not well established. Under this 
name a series of conditions are grouped that show macular edema to various de- 
grees, with or without pigmentation, with gray, white, or yellow exudative spots, 
changes in the perimacular vessels and preretinal vitreous, transient attacks of 
loss of vision or central blurring of vision, at times central scotoma, and always 
translucid scotoma plus metamorphoma in Amsler’s girdle, changes in macular 
reflexes, and so forth. The macular star-figure is not usually mentioned in connec- 
tion with angiospastic retinopathy, and, consequently, its inclusion as a typical 
finding in this ophthalmoscopic picture is unwarranted. 

I have thought it in order to restate these concepts of elementary ophthal- 
moscopic semeiology. In Argentina, the macular star-figure is not considered 
as even an atypical finding in diabetic or angiospastic retinopathy. The literature 
on the subject shows this to be true of many other countries of both hemispheres. 


Hector M. NANo 
Rivadavia 7047 
Buenos Aires, Argentina 


To the Editor:—In the discussed paper the term “macular star-figure” is used 
as a short designation for the groups of hard white spots which may form a more 
or less complete radiating figure around the fovea. Such groups of white spots 
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are often found in advanced cases of diabetic and angiospastic retinopathy. They 
are not an essential but a typical finding in the late stages of these conditions and 
were present in both cases discussed in the paper. 

The term “angiospastic retinopathy” is not identical with that of “central 
angiospastic retinopathy” as used by Gifford and Marquardt for a disease which 
is also known as “chorioretinitis centralis serosa.” Angiospastic retinopathy is 
another name for the condition also known as “arteriospastic, albuminuric, or 
nephritic retinitis.” It was first used by Volhard, who found that the persistent 
arterial constriction represents the primary element of the retinal changes in this 
condition (comp. Elwyn, H.: Diseases of the Retina, New York and Toronto, 
The Blakiston Company, 1953, p. 67). 

This is not the place to discuss whether the changes of advanced diabetic 
retinopathy constitute a characteristic entity or are caused in part by hypertension 
and arteriosclerosis. Our studies indicate that the white spots of the star-figure 
in the case with diabetic retinopathy (without hypertension) were of the same 
histological nature as those in the case of angiospastic retinopathy. However, in 
the case of diabetic retinopathy they seemed to be caused by primary hyalinization 
and partial obliteration of small blood vessels. The white spots in diabetic retinop- 
athy are therefore considered to be a result of the characteristic vascular pathology 
of the retina in diabetes mellitus. 


J. Retmer Wo ter, M.D. 
University of Michigan Hospital, 
Ann Arbor, Michigan 


News and Comment 


ANNOUNCEMENTS 


Oklahoma City Academy of Ophthalmology and Otolaryngology.—The 
Oklahoma City Academy of Ophthalmology and Otolaryngology will hold its fifth 
annual spring meeting on March 6 and 7, 1958. The meeting place is the main 
auditorium of the University of Oklahoma School of Medicine. The guest speakers 
are, in ophthalmology, Joseph A. Haas, M.D., Chicago, and in otolaryngology, 
Herman Semenov, M.D., Beverly Hills, Calif. 


Further details can be obtained from E. N. Robertson Jr., M.D., 301 N. W. 
12th St., Oklahoma City. 


Correction 


In the “Books” section of the Arcuives for October, 1957, Gregorio Marafon was in- 
correctly listed as the author of “Ophthalmologica endocrina.” Dr. Fermin Galindez Iglesias 
is the author of this book; Dr. Marafidn wrote the introduction and the chapter on endocrine 


exophthalmos. The publisher is Espasa-Calpe, Spain and Argentina, and the price is 300 
pesetas. 
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ARTHUR M. YUDKIN, M.D. 
1892-1957 


Dr. Arthur M. Yudkin, a clinical professor of ophthalmology at the Yale 
University School of Medicine, died of a heart attack May 2, 1957, while driving 
to his home in Woodbridge, Conn. He was buried on May 5, following memorial 
services in the Congregation Mishkan Israel on May 5. 

Dr. Yudkin was returning to his home after attending a meeting of the 
Connecticut Medical Society in East Hartford. He collapsed after pulling his 
car off the Wilbur Cross Parkway in Wallingford and into the parking lot of 
a restaurant. 

Dr. Yudkin is survived by his wife, the former Adele I. Weissman, of 
Woodbridge, whom he married in 1920, and two sons, Marvin Yudkin and Dr. 
Gerald Yudkin, of St. Paul. There are also three grandchildren. 

Dr. Yudkin was born in Ansonia, Dec. 31, 1892, the son of Michael and 
Minnie Zandler Yudkin. He received his Ph.D. degree from the Yale Sheffield 
Scientific School in 1914 and his M.D. degree in 1917, also from Yale. 

He was assistant resident physician at New Haven Hospital from 1917 to 
1918 and an intern in gphthalmology in 1918. From that year to 1921 he was 
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clinical assistant in ophthalmology and laryngology in the Yale School of Medicine, 
and for the next four years was clinical instructor in ophthalmology. 

His promotions at the School of Medicine began in 1925, when he was made 
assistant clinical professor; in 1928 he became associate clinical professor, and 
in 1934 he was promoted to be clinical professor of ophthalmology, the position 
he held until his sudden death. 

In addition to his large private practice, Dr. Yudkin was attending surgeon 
in ophthalmology at Grace-New Haven Hospital, attending ophthalmologist at 
the Hospital of St. Raphael, and consulting ophthalmologist at Griffin Hospital, 
Derby; Bristol Hospital, and to the National Society for the Prevention of 
Blindness. 

In 1943 Dr. Yudkin was commissioned a major in the Medical Reserve Corps. 
He was a member of the American Academy of Ophthalmology and Otology, 
American Ophthalmological Society, National Society for the Prevention of 
Blindness, Society for Experimental Biology and Medicine, New York Academy 
of Medicine, Society of Clinical Ophthalmology, Sigma Xi honorary society, 
Milford Yacht Club, Race Brook Country Club, and Yale Faculty Club. 

Dr. Yudkin was co-editor of “The Practitioners Library of Medicine and 
Surgery.” 

There is no more fitting expression of the feeling of his colleagues, patients, 
and friends than the eulogy of Rabbi Robert E. Goldburg, at the Mishkan Israel 
Temple, during the service held on May 5. 

“No religion or philosophy ever taught can banish grief from the human 
heart, when the time comes which severs us from those we love. Those who feel 
deeply will grieve deeply. But although we cannot banish grief, yet it may be 
assuaged by gratitude and appreciation. We think of a person dear to us— 
someone we have loved and cherished, and though he may be dead—he is as 
near to us today as yesterday, as close to our hearts and minds as always. The 
influence of his personality, the attributes of his character, the tokens of his 
accomplishments and achievements never die. These enduring qualities are as 
infinite as man is finite. To them we turn for comfort and consolation, for strength 
and for inspiration. 

“When we thus recall the life of Arthur Yudkin, we are confronted with an 
embarrassment of riches. A man of his gentle modesty would not appreciate a 
cataloguing of his virtues even at this sad hour. The newspapers have indicated 
his many contributions to his noble profession, and we need not rehearse them 
now. Yet we would be remiss to ourselves if we lost sight of the universal 
inspiration his life affords us. For Arthur was a dedicated man—a physician 
and healer, whose spiritual ancestors may be traced from the Bible and Talmud, 
to the great physician-philosopher Maimonidies, down to contemporary times. 
Achievement came not as a gift from heaven, but through devotion, effort, dedica- 
tion to his fellow man, teaching others and un-ending study. The honor and 
respect with which he was held were not ends he sought, but rather the by-product 
of a life dedicated to human service. In Arthur there was quietness and dignity, 
gentleness and kindness, intelligence and resourcefulness. Nor can we discern 
any contradiction between the public man and the private one. For who knows 
better than his beloved wife and devoted sons the truly great and_ spiritual 
qualities that were his. He loved them dearly, as he did his daughters-in-law, 
grandchildren, and that pleasant and warm circle of family and friends which 
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surrounded him. These were his blessings—his solace and comfort which made 
possible his many labors. And now his life must be their solace and comfort, 
and the memory of it—their strength and inspiration. For though their heads 
are now bowed down in grief, their hearts should be lifted up in gratitudé and 
appreciation for all the nobility in which they shared, and toward which they 
contributed. A great man in Israel was their husband, their father, their friend 
—a man who in serving and healing his fellow-men opened the eyes of more than 
he ever knew—the eyes of us all who stand in reverent tribute before the enduring 
memory of one of God’s devoted servants among us. May we never fail to 
cherish that memory and may it ever bring us greater vision of our purpose on 
earth, and the inspiration to live our days as beautifully and lovingly as Arthur 
Yudkin lived his.” 
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News and Comment 


PERSONAL 
Dr. Paul Boeder.—Dr. Paul Boeder, former Chief of the Bureau of Visual 
Science of the American Optical Company, has been appointed Associate Professor 
of Physiologic Optics in the Department of Ophthalmology at The State University 
of lowa, lowa City. 


ANNOUNCEMENTS 


Chicago Ophthalmological Society—The Chicago Ophthalmological 
Society will hold its annual clinical conference on Feb. 21 and 22, 1958, at the 
Drake Hotel in Chicago. 


The guest speakers will include Drs. Wendell L. Hughes, Hempstead, N. Y.; 
P. Robb McDonald, Philadelphia; Phillips Thygeson, San Jose, Calif.; Lorenz E. 
Zimmerman, Washington, D. C.; Eugene R. Folk, Chicago; Orville E. Gordon, 
Chicago; William F. Hughes, Chicago; Peter C. Kronfeld, Chicago; David Shoch, 
Chicago; Derrick Vail, Chicago, and Howard L. Wilder, Chicago. 

The subjects will include a symposium on the complications of ophthalmic 
surgery, the zonule of the lens, glaucoma and retinal detachment surgery, plastic 
surgery techniques, management of glaucoma and cataract, melanotic tumors of the 
iris, and the structure of the vitreous. 


Registration fee for the entire course, including round-table luncheons ands 
buffet supper, is $45.00 and is payable to the registrar, Mrs. Edward J. Ryan, 1150 
North Lorel Ave., Chicago 51. 

The Fourteenth Annual Sanford R. Gifford Memorial Lecture will be delivered 
by Dr. Phillips Thygeson, of San Jose, Calif., on Friday, Feb, 21, 1958, at the 
Drake Hotel at 5:15 p.m. All ophthalmologists are invited to attend the Gifford 
Memorial Lecture and the buffet supper which follows. 


Advanced Training of Research Scientists, P. H. S—The Public Health 
Service has announced a new program of financial support for advanced training 
of research scientists in the field of neurological and sensory disorders. 

The new program, designed to help research scientists obtain additional special- 
ized training for careers in teaching or research, will be conducted by the National 
Institute of Neurological Diseases and Blindness, of the Service’s National Insti- 
tutes of Health, Bethesda, Md. 


A previous program, under which about 75 scientists received advanced training 
during the last fiscal year, was concerned exclusively with clinical training. The new 
program is designed to encourage advanced training in either the clinical area or in 
such basic science areas as neurochemistry, neuropharmacology, neurophysiology, or 
neuroanatomy. 

Individual awards under the program generally will be made for not less than 
nine months and for not more than one year. However, all awards are subject to 
renewal and may be continued for a period of three years. Stipends are determined 
individually in accordance with each applicant’s qualifications and training needs. 
Such stipends may range from $5500 to $14,800 a year. 

Application forms and instructions may be obtained by writing to the Chief, 
Extramural Programs Branch, National Institute of Neurological Diseases and 
Blindness, National Institutes of Health, Bethesda 14, Md. Completed applications 
should be submitted to the same address. 


Applicants must be citizens of the United States or must have filed declara- 
tions of intent to become citizens. They must be free of any physical or mental 
disability that would interfere with the proposed training. In addition, they must 
have completed either (1) the residency training requirements in a clinical specialty, 
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or its equivalent, or (2) at least three years of pertinent postdoctoral training or 
research experience. 


Special traineeships may be awarded for training at any institution in the 
United States or abroad qualified to give the particular training desired by the 
applicant. 

The trainee may begin training at any time within ten months of the date of his 
award. During the period of training, the trainee will not be permitted to carry on 
the private practice of medicine ; he may engage only in such teaching, clinical, and 
research activities as are a prescribed part of his training program. 


The Treacher Collins Prize Essay.—Under this title, the Council of the 
Ophthalmogical Society of the United Kingdom has instituted a prize of £100, 
awarded triennially, for the best essay submitted upon a subject selected by the 
Council. The prize shall be open to qualified medical practitioners of any nationality. 
The essay shall be written in the English language. 

The subject for the next award of the prize is “The Eye in Relation to the 
Collagen Diseases.” The winning essay may be published in the Transactions of 
the Ophthalmological Society, if the Council so desire. 


The closing date for sending in essays for this award is Dec. 31, 1959. Essays 
should be submitted to the Honorary Secretary, Ophthalmological Society of the 
United Kingdom, 45 Lincoln’s Inn Fields, London, W.C.2, from whom also any 
further particulars can be obtained. No name should be on any essay, but a dis- 
tinguishing pseudonym or quotation, which should be upon a sealed envelope con- 
taining the candidate’s name and address, should accompany the essay. 


Refresher Course in Eye Surgery, University of Toronto.—The Faculty 
of Medicine of the University of Toronto will offer a Refresher Course in Eye 
Surgery from March 24 to 26, 1958. The guest surgeons will be Dr. Willis S. 
Knighton, New York, and Dr. P. Robb McDonald, Philadelphia. 


The instruction will consist of operative clinics in the University teaching hos- 
pitals in the mornings and formal clinics, lectures, and case presentations in the 
afternoons. The staff of the department of ophthalmology will contribute to the 
course, which will be given to a minimum of 15 students, with a maximum registra- 
tion of 40. A fee of $35.00 will be charged, payable to the Chief Accountant, Uni- 
versity of Toronto. Applications should be made to the Dean of the Faculty of 
Medicine, not later than Jan. 31, 1958. 


Annual Congress, Ophthalmological Society of the United Kingdom.— 
The Annual Congress of The Ophthalmological Society of the United Kingdom will 
be held in Cardiff, Wales, on April 17, 18, and 19, 1958. 


The subject for discussion will be “Complications and Treatment of the 
Hypermature Cataract.” This will be opened by Mr. G. T. Willoughby Cashell, 
Mr. C. A. Cook, and Mr. J. R. Hudson. Members who wish to take part in the 
subsequent discussion are advised to intimate their intention before the opening of 
the Congress. It is emphasized that no member may speak for more than ten 
minutes. 

There will also be a symposium on “The Role of the Toxoplasma in Ocular 
Disease,” the speakers to include Prof, C. P. Beattie and Dr. J. K. A. Beverley. 


The annual dinner will be held at the Park Hotel on Thursday, April 17. 
Members may bring guests. 
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LIGHT, COLOUR AND VISION 


By YVES LE GRAND, Honorary Secretary, International 


Commission on Lighting. Translated by Drs. J. W. T. 
WALSH and R. W. G. HUNT, and F. R. W. HUNT, F. 
Inst. P. 


Treats the reaction of the retina when its 
light-sensitive cells absorb light of various 
wave-lengths. Stressing the physical ap- 
proach to the subject, Section A gives as 
much information and as many numerical 
data as possible concerning the response of 
the eye to radiation, Section B contains such 
elements of anatomy, physiology, and psy- 
chology as are necessary to understand the 
various visual theories that have been sug- 
gested from time to time. 


1957 512 pages Illus. $11.00 
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>> “CONTACT LENSES” | 
new 800-page book 


800 pages of pertinent information on all phases 
of contact lenses. 


2) 197 illustrations, many in full color. 


More than 600 papers and textbooks cited in 
bibliography. 

Authors: Theo. E. Obrig and Philip L. Salvatori, 
well-known pioneers in the field. 


B Just published. $15 per copy. 


Send your order to: 


in GLASS and PLASTIC 
EYES 


Dispensers and makers of fine eyes of plastic and glass. Eyes to fit all types of implants. 
Selections sent on memorandum from the most complete group of eyes. Careful attention 
given to all referred cases. The Doctor and his patient must be completely satisfied or 
there is no obligation. Of Service Since 1906. 


DENVER OPTIC COMPANY 


310 University Bidg. Telephone Main 3-5638 Denver 2, Colorado 
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( | THE OPHTHALMOS BRAND OF PILOCARPINE HCI. SOLUTIONS 


A MOST EFFECTIVE GL U C S 
TREATMENT FOR THE A A 


Almocarpine solutions have no wetting or 
thickening agents that may affect the activity 
and potency of the drug. 


The Almocarpine formula, designed to prevent 


drug degradation, has been perfected so as to 
virtually eliminate patient intolerance and sec- 
ondary drug irritations. 


Almocarpine is packaged in autoclaved con- 
tainers which do not affect the contents. They 
carry no expiration dates. 


OPHTHALMOS ALMOCARPINE IS PREFERRED IN MANY HOSPITALS 
WHERE OPHTHALMIC SURGERY IS PERFORMED 
ot the meeting Oct. 13-18,  Almocarpine produces immediate, maximum and last- 
Register for free drawings. ing miosis. It reduces intra ocular pressure with little 
Camp or no irritation of the ocular tissue or ciliary spasm. It 
» 4 causes no change in refractive error. 
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[Hide Your Eyes 


When a person has his picture taken wearing 
glasses, ever notice the reflections on the lenses ? 
These are “ghost images.” MAY-O-LITE, a 
Low Reflection Lens Coating, reduces reflec- 
tions up to as much as 95 per cent, yet increases 
light transmission, 

Complete Your Professional Service By Adding 


The Best in Sight 
MAY-0-LITE 


Low Reflection Coating 
MAY RESEARCH, INC., Box 1181, Minneapolis 1, Minn. 


URGENT REQUEST 


The Uveitis Laboratory, University of California 
School of Medicine, San Francisco, is interested to 
obtain freshly enucleated eyes from patients with 
all types of uveitis and other endogenous inflamma- 
tions. Attempts are being made to isolate etiologic 
agents from these eyes. 


The eyes should not be fixed in preservatives or 
frozen, but placed in a sterile bottle, packaged, and 
shipped as quickly as possible. Please send speci- 
mens air express, special delivery, collect. Enclose 
history and findings and mark the package “Fresh 
Tissue Specimen—Rush."" 


A report of isolations of organisms and pathologic 
findings, including a slide, will be sent to the con- 
tributor. Credit will be given in any resulting pub- 
lications if desired. 


Telegroph collect if specimen being sent. 


Send eyes to 


Samuel Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 


University of California School of Medicine 


San Francisco 22 


The Berman Metal Locator 


An electromagnetic detecting device that quickly 
and accurately locates metallic foreign bodies, in- 
cluding magnetic intraocular foreign bodies. Metal- 
lic fragments are readily detected from a satisfac- 
tory distance through intervening bone, tissue and 
fluids. Probing or physical contact with the foreign 
body is not required for detection. 

The thin sterilizable probe provides preoperative 
localization, “pin-point" accuracy within the inci- 
sion and postoperative check. 

Lends precision to foreign body surgery and 
greatly reduces surgical trauma. 


BERMAN LABORATORIES 


112-03 Reckaway Bivd. Ozone Park 20, N. Y. 


NEW YORK UNIVERSITY 
Post-Graduate Medical School 


offers for specialists 


OPHTHALMOLOGY (GRADUATE COURSE) 
A nine months’ course, September 1958 through 
June 1959, in the basic sciences as applied to 
ophthalmology, the successful completion of 
which is to be followed by a residency in a hos- 
pital approved by the school. 


Given under the direction of Professor A. Gerard 

DeVoe. Tuition: $880.00. General laboratory fee 

$15.00. 

MOTOR ANOMALIES OF THE EYE 
A full-time course from March 3 through 14, 
1 


Given under the direction of Dr. Harold W. 
Brown. Tuition: $185.00. 


OPHTHALMIC PLASTIC SURGERY 


A part-time course, 2 to 5 p.m., March 31 
through April 4, 1958. 


Given under the direction of Dr. Sidney A. Fox. 
Tuition: $85.00. 


For applications write: 
Office of the Associate Dean 


NYU POST-GRADUATE MEDICAL SCHOOL 
550 First Avenue, New York 16, N. Y. 
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WE LOOK TO THE FUTURE 


A progress report from 
E. H. TITMUS, JR. 
President, Titmus Optical Company, Inc. 


The true measure of growth and progress that have marked our years since 1908 are not to 
be found in our physical plant pictured here, but rather in new and improved product 
development, and the ever-increasing scope of our services to you. The buildings are but 
a symbol of our success in achieving these aims. 


In 1958 some of the new products and services recently perfected by Titmus Optical Company 


will come to full maturity. Other new developments, now in the planning stage, will be 
announced. 


Here are but a few of the reasons we at Titmus Optical Company believe “the best is 
yet to come... ” 


@ T/O OCCUPATIONAL VISION AND SAFETY 
EYEWEAR PROGRAMS TO BE LAUNCHED 
These programs will soon be released for 
use by the Ophthalmic Practitioner, and, 
under his direction, by industrial plants, 
schools, driver licensing departments, the 
Military, and others. 


e@ T/O SUN WEAR LEADERSHIP BASED 
ON “PROFESSIONAL ONLY” POLICY 


Sparkling new Cabana sun-fashions for 1958, 
presenting T/O’s Golden Anniversary Collec- 
tion, are “Available Only On Professional 
Recommendation”, a policy that removes 


from professional sun wear the stigma of 
market-place competition. 


e@ T/O MULTIPLE Rx PROGRAM 

WILL LEAD TO BETTER VISION 

New Rx forms, new literature, new aids to 
educate patient will stress benefits of mul- 
tiple Rx, one for each specific visual need. 


@ GREATER “GOLDEN LINK” PROGRAM 
TO SUPPORT INDEPENDENT SUPPLIER 


Strong independent suppliers, assembling the 
best from all manufacturers, serve profession 
and public best. Still greater support of 
this sound principle will come from T/O. 


Our progressive development program in vision instrumentation and safety 
eyewear, new concepts in lens, frame and sun wear design, marketing 
policies that best serve the practitioner and his patients provide abundant 
evidence that, while progress to date is impressive...The Best Is Yet To Come.” 


INDEPENDENT 
SUPPLIER 


The Golden Link to Complete Service”’ | 
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case HISTORY =- Mrs. 


ax 90 = 20/20. Rx; these in CATAREX T bifocals. 


4-21-55: Manifest 0.0. +13.00Dsph. © +1,00Dcyl. ax 180 
— 20/15+; Manifest 0S. +13.00 Dsph. © +1.00 
= 20/20. Rx: these in CATAREX 


Deyl. ax 150 = 
bifocals. 
7-18-55: Manifest 0.D. +13.25Dsph. © +1.00Dcyl. ax 180= 
20/15+; Manifest 0S. +13.00Dsph. © +0.75Dcyl. 
ax 135 = 20/207; +2.75D add = Sg. 0.75 @ 13”. 
Rx: these in permanent CATAREX D bifocals. 

D of 7-18-55, the right 


3-1-56: With permanent CATAREX 
vision = 20/15+; the left vision = 20/20+. 


first pair of CATAREX T (temporary 


A 67-year-old diabetic female had a left extracapsular lens 
extraction on October 26, 54, er, November 
lar lens extraction. The post- 


2, 1954, had a right intracapsular © i 
operative course was \. Patient was discharged No- 


ta 
normal. 
vember 
and left +10.00 


11-18-54: The patient was given the right 

CATAREX T (temporary) lenses which had been 
ischarge from the 

\d avail herself of such @ 


tant, for she lived alone and ha 


service was important, 
lin to herself daily. 


11-23-54: Manifest 0.0. +12.00Dsph. = 20/70—. Manifest 
0S. +12.00 sph. = 20/ +. Rx: these In CATAREX The patient received her 
T (temporary style) straight-top bifocals. Until these | style) lenses eight days after discharge from hospital. e 
were received by the patient, she continued to weat | had six different pairs of temporary lenses during a period 0 
This policy was followed in } eight months before the permanent CATAREX D bifocals were 
d. Because she had useful vision throughout 
ibe the permanent 


the previous lenses. 

all subsequent changes, S0 the patient was never 
without a pair of CATAREX T bifocals. 

12-16-54: Manifest 0.0. +12.00 = 20/20—; Manifest 0.S. 

+13.00 = 20/30. Rx: these in CATAREX T bifocals. 


+1.00Dcyl. ax 165 


icated by the fact that 
ght months after 
i 5 not only made visually 
led to administer insulin 


to herself daily, but was S 
hich she could i\i-atford, for several 


1-6-55: Manifest 0.0. +12.00Dsph. 
= 20/15+; Manifest 0.S. +11.00Dsph. S +1.00Dcyl. 
these in CATAREX T bifocals. tively large amounts W 
changes of the regular post-cataract bifocals, W ich would 
mandatory if the Catarex Temporary Service werg 


ax 90 = 20/20—. Rx: 
h. © +1.00Dcyl. ax 165 | have been 
not available to her. 


1-14-55: Manifest 0.D. +13.50Dsph. 
= 20/15; Manifest 0S. +12.50Dsph. S +1.00Dcyl. 


CATA £x 
TEMPORARY CATARACT * BIFOCAL 


y, 
: 
this period, there Was 
ee lenses. The importance of thi 
2 there was no need to change 
fea they were prescribed. The pat 
Manufacturers of 
plete line of quality multif 
ifocals 


Its length of 30 cm, Fy h h lm mM [ 

permits a more nearly 

perpendicular position 

and makes deviation 

mere euident. LESLIE C. DREWS, M.D., St. Louis, Missouri 
Folding type 

lightweight plastic. 


E-5984 A new, simple, reliable model to 
Journ. of Ophthal. permit comparison and even calibration of 
Vol. 43, No. 1, exophthalmometers. It can be sighted accurately 
Jan, 57 at right angles, as its 50 mm. width provides 
excellent parallax. Has a simple second sight- 
ing device to facilitate holding parallel to the 
visual line. 


Complete with case. $20.00 


E-8124 MODEL EYE: enlarged 5 times, on 
base, mounted on bone, suitable for teaching 
purposes. $56.50 


E-8132 MODEL EYE: enlarged 4 times, un- 
breakable, can be disassembled. $27.50 


4570 Audubon Avenue, St. Louis 10, Missouri 


~ 
J 
= 
E-8132 


Whether it’s bowls or bifocals, 


need dictates size. You can’t take care of man size near 


field requirements with a child size bifocal segment 


or vice versa. 


The choice that Kurova F flat top fused bifocals give 

is a mighty helpful and convenient factor. The F is made 
three ways, with a 15 x 20 m/m, 16 x 22 m/m 

or a 17% x 25 m/m near field. When you prescribe F’s, 


it is a simple matter to pick the size called for by the case. 


This three way segment selection added to Kurova F’s 
sound scientific properties such as accuracy, freedom from 
color aberration and range of base curves and tints 


makes F’s not only optically efficient but easy to use. 
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